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(54) OBSERVING METHOD OF MICROSCOPE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an observing 
method for obtaining a microscopic image of high spacial 
resolving power by using a molecule suited to the 
principle of a double resonance absorption process for 
dyeing a sample as an object to be observed and 
irradiating the dyed sample with light having plural 
wavelengths with good timing in the observation of a 
fluorescent microscope. 

SOLUTION: In this observing method, light having a 
wavelength VI is converged on the surface 4 of a sample 
and the surface 4 of the sample is irradiated with light 
having a wavelength X2 in a defocused state through an 
aperture 2 having a ring structure and an optical system 
3 provided with a different converging position in the 
region of wavelengths X,1, XZ from among light beams 
having wavelengths XI, X2 emitted from a light source 1. 
Consequently, the spacial resolving power of the 
microscope is improved beyond the condition of 
diffraction limit by the wavelength. 
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[0 042] g 1 gjggg 

£ -T-f ^-»<l,rf-ethenoadenosine)tift^^^ 

[0 04 3] e-Tf^t'MJ, * # 1>?*<D& ( £ -A 
TP, £-ADP) T A T P^>A D P ©OTt^^tlS* 5 

to*. — ^n-Wiot^st, Stft 40 

Sbfc&g^StftJlX^B. ^<S©ffit4^c«fc-3-C^b 

fcsw&otc T. sift©ffi*&gj!**if < & 

Jgj ) . C©fc*. £-T?V^>£3*)fc:/P-:/#^ 

U * * K »^gPfir©m»K S^©tett©f £ ft 0 
f#£C££^L-C(,>-5>. 50 
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[0044] JW±© or. e -TfVf >tt, 

¥-^tt©Sli'Jtc*-3 <7^?>^5 *i^>©ffit4** 

^©* * u** fsmbouw. <D5mxnm 
ojee-c*^. x. £ -rfv^B^©^ i K^Tct: ^ 

«>rg<, pH7. 0 ©*S?£«f Ttt. 2 0sec©&# 

fflfiS^#r*raiffi£*S. 6*T. *SWWttt. t-7f 
[0045] 





3 2 7. 7 3 








2 0 n s e c 




0.5 6 




2 9 4 nm 




4 1 5 nm 



[0046] **\ *«:W&*H»«l©a^^ft«:SiW 

6 (a) B, =*#M^iBS**UIL;^JtMtMEktt 
©«fi£«:*rE-C*S. CCm HD.i.fcOX, 

T/<-^i'-2*ift»fc*B. A, iA, OttfiW«-C 

7*-*^snfc««rcifl4iH4±*iwtr4. c©£ 

S73^£ L-r. ^+t>i>i/57-?^at,>Tt;-A 

[0 04 7] X> CC-Cffll»6ti*»flMta*ffT*r 

+ -2B^©«t *>t£mtttmi&*i&x.x^z. BP 

fe. 06 <b) BTA-^ + -2©flffiS*7j^-riES0-r 
*S*s, 7^-ft-2ttMR, (**gi5) £fl«R 
, <MMH> £©-S^w^i§tCf«t oTl>5. -*tS^ 
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[0064] 4-Fluoro-7-sulfamoylbenzofu razan : 3 , 6-B 
i s ( di methyl ami no) -10-dodecyl ac ri di ni urn b nomi de : 4-B 
enzyl ami no-7-ni trobenzof u razan : 4-Azi dof 1 uorescei n 
di acetate , 5 1 6-Di methoxy-2-(4-hydra2i nocarbonyl phen 
yl ) benzo thi azol e : 3-Bromomethyl , 6 , 7-di me thoxy-l-met 10 
hyl -1 , 2-di hydroqui noxal i ne-2-one : 4-Bromoethyl -7-me 
thoxycoumari n : N- [4-(6-Di methyl ami no-2-benzofu rany] 
mal ei mi de : 1 , 2-Di ami no-4 , 5-di metfioxybenzene , di hydro 
chl o ri de : 2 , 2 ' -Di hyd roxy-6 , 6 ' -di naph thy! di sul fi de : 

3- Chl orocarbonyl-6 , 7-di methoxy-l-methyl -2 (lH)-qui n 
oxal i none : 2-2 '-Di thiobi s (1-ami noaphthal ene) , Fluore 
scei n-4-i so thi o cyan ate : 4-Ami no-3-penten-2-one :4-(4 
-Methoxybenzyl ami no)-7-ni trobenzof u razan : N-[4-( 5 , 6 
-Methyl enedi oxy-2-benzof u ranyl )] mal ei mi de : 1 , 2-Di am 
ino-4 , 5-methyl enedi oxybenzene : 1^(9-^0 ri di nyl )mal ei 20 
mi de : 4-F1 uoro-7-ni trobenzofu razan , 4-Chl oro-7-ni tro 
benzofu razan : (S)-(-)-l-(2 , 3-Napthal enedi carboximid 

yl f 1 uori de: 2-(5-Chlorrcartx>nyl-2-oxazolyl )-5 , 6-me 
thyl enedi oxybenzof u ran : 4-Chl oro-7-sul f obenzof u raza 
n, ammonium sal t : 4-F1 uoro-7-sul fobenzofu razan , ammon 
ium salt: Sul forthodamine 101 acid chloride: 4- [4-(D 
imethyl ami no) phenyl azo] phenyl i sothiocyanate : 3 , 5-Di 
nitrobenzoyl chloride: 5-(4-Dimethylaminophenyl)-2 , 

4- pen tadi enal : 1 , 3-Di phenyl -2-thi obarbi tu ri c aci d : 0 
-(4-Ni t robenzyl )-N l N , -di i sopropyl i sou rea : 0- (4-Ni t r 30 
obenzyl ) hydroxy 1 ami ne f hydrochl ori de : N , N , N ' -Tri ethy 
1-N'- [N-(N-succi ni mi dyl oxycarbonyl ) pentyl ] -9-cyano 
pyronine chloride: N.N.N'-Tnethyl-N 1 - {5-[N"-(2-m 

al ei mi doethyl) pi perazi nocarbonyl] pentyl } 9-cyanop 
yroni ne chlori de: 2 f 4 '-Di bromoacetophenone: N-Succi n 
imi dyl-4-ni trophenyl acetate : 

[0065] 0 t O' -Bis (2-aminophenyl) ethyl eneglycol- 
N , N , N ■ , N ' -tet raaceti c aci d , tetraapotassi urn , hydrat 
e:0,0'-Bis(2-aminophenyl)ethyleneqlycol-N,N,N' ,N'- 
tetraacetic acid, tet raacetoxymethyl ester:0,0'-Bis 40 
(2-ami no-5-fl uorophenoxy) ethyl eneql ycol -N , N , N ' , N ' - 
tetraaceti c aci d, tetraapotassi urn , hydrate :0,0'-Bi s 
C2-ami no- 5-fl uo rophenoxy) ethyl eneql ycol -N.N.N' ,N'- 
tetraacetic acid, tet raacetoxymethyl esteriN.N.N' , 
N ' -Tetraki s (2-py ri dyl emethyl ) ethyl enedi ami ne : l-[2- 
ami no-5-(2 , 7-di diloro-6-hydroxy-S-oxy-9-xantheny)] 
-2-(2-Ami no- 5-methyl phenoxy) ethane-N , N , N 1 , N 9 -tetra 
ace ti c ac i d : 1- [2-Ami no-5- (2 , 7-di ch 1 oro-6-hyd roxy-3 
-oxy-9-xan theny)]-2-(2 -amino- 5-methylphenoxy)eth an 
e-N,N,N' ,N '-tetraaceti c aci d , pentaacetoxymethyl es 50 
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tar : 1- [ 6-Anrri no-2- ( 5-car boxy-2-oxazol yl ) - 5-benzofu r 
any 1 oxy] -2-(2-ami no- 5-methyl ph enoxy) eth ane-N ,N,N* , 
N' -tetraaceti c acid.pentapotassium salt:l-[6-Amino 
-2-( 5-c arboxy-2-oxazol yl )- 5-benzofu rany 1 oxy] -2- (2- 
ami no-5-methyl phenoxy) ethane-N , N , N * , N ' -tetraaceti c 

aci d pentaacetoxymethyl ester :l-[6-Ami no-5-(6-<ar 
boxy-2-i ndol yl ) phenoxy] -2-(2-ami no-5-methyl phenox 
y) ethane-N jN.N* ,N '-tetraaceti c acidjpentapotassium 

sal t:l- [6-Ami no-5-C6-carboxy-2-i ndol yl ) phenoxy] -2 
-(2-ami no-5-methyl phenoxy) eth ane-N , N, N ' , N '-tetraac 
etic acid .pentaacetoxymethyl ester : S-Ami no-2- [2 -am 
i no- 5-methyl ph enoxy) methyl ] -6-methoxyqui nol i n e-N , 
N,N' ,N* -tetraaceti c , tet rapotas si urn sal t : 8-Ami no-2- 
[ (2-ami no- 5-methyl phenoxy)methyl] -6-methoxyqui nol i 
ne-N , N , N * , N ' -tetraaceti c , tet raacetoxymethyl ester : 
1- [ (2-Ami no- 5- ( 3-di methyl ami no-6-di methyl annioni o-9 
-xanthenyl ] -2- (2-ami no- 5-methyl phenoxy) ethane-N t N , 
N' ,N'-tetraacetic acid,chloride:l-[(2-Amino-5-(3-d 
imethyl ami no-6-di methyl ammonio-9-xanthenyl ]-2-(2-a 
mi no- 5-methyl phenoxy) eth ane-N , N , N ' , N 1 -tetraac eti c 
aci d , tet raacetoxymethyl este r , chl ori de : 2 1 . 7 ' -Bi s ( c 
arboxyethyl)-4 or 5-carboxyf 1 uoreescei n : 

[00 6 6] 3 , ^>-Acetyl-2 , l 7 , -bis(carboxyethyl)-4 
or 5-carboxyf luoresci en f diacetoxyme thyl ester :8-Am 
ino-2-(trans-2-ami nostyryl) -6-methoxyqui noli ne-N, 
N , N ' , N 1 -tetraaceti c - aci d , tet rapotas si urn sal t : 8-Ami 
no-2- (t rans-2-ami nostyryl )-6-methoxyqui nol i ne-N , N , 
N ' , N ' -tet r aac eti c acid, tet raacetoxymethyl ester:4, 
4 ' -Bi s [ { 6- [N , N-bi s (2 -hydroxy ethy 1 )ami no] -4-pheny 
lamino-l 1 3 J 5-triazin-2-yl } amino]-2 ,2 '-stilbenedi 
sulfonic acid, disodi urn salt:4.4'-Bis[ {&-[N,N-die 
thyl ami no] -^-phenyl ami no-1 , 3 , 5-tri azi n-2-yl } amin 
o]-2, 2 '-stilbenedi sulfonic acid, disodi urn sa*lt:4,4* 
-Bi s [ (6-methoxy-4-phenyl ami no-1 , 3 , 5-tri azi n-2-yl ) a 
mi no] -2 ,2 '-stilbenedi sulfonic acid, disodi urn salt: 
1, 3-Bis(l-pyrenyl ) propane ,l-(4-Tri methyl ammoniumph 
enyl)-6-phenyl-l f 3 f 5-hexatrieneiodide:N-[3-(l,5-Di 
sul f onaph tyl ) ] -N 1 - [ 4-(2 , 2 , 6 , 6-tet r amethyl pi pe ri di n 
e-N-oxi de) thi ouu rea , di sodi urn s al t : N-Ethoxycarbonyl 
methyl -6-methoxyqui nol i ni urn promide:6-Methoxy-N-(3 
-sul fopropyl )quinol i ni um,monohydrate: 5-or-6-(N-Suc 
cinimidyloxycarbonyl)^' ,6'-di acetyl fluorescein: 5- 
or-6-(N-Succi ni umi dyl oxycarbonyl )-4 ' 1 5 ' -di amethyl - 
3 1 , 6 1 -0 , 0 1 -di acetyl fl uorescei n : 5-or-6-(N-Succi ni urn 
idyloxycariDonyl)-4' .S'-dichloro-S' .S'-O.O'-diacety 
If 1 uorescei n: 

[006 7] 3 ,6-bis-di methyl ami noacridine:9-aminoa 
cri di ne : 9-(4-di ethyl ami no-methyl butyl ami no)-3-chlo 
ro-7-methoxyac ri di ne : 1-ani 1 i nonaph thai ene-8-sul f on 
ate : N-methyl -2-ani 1 i nonaphthal ene-6-sul f onate :2-p- 
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to! ui di nyl -naphthal ene-6-sul f onate : 12 (9-anth royl ox 
y) s teari c aci d : te r amethyl ch ami nodi phenyl ketoi nri ne 
hydrochl ori de : 7-chl oro-4-di methyl ami no-1 1 4 1 4a , 5 , 5 
a , 6 , 11 , 12 a-octahydro-3 , 6 , 10 , 12 , 12a-pentahydroxy : cy 
anine dyes:l f l'-<hhexyl-2,2 , -oxacarbocvanine:3 l 3 , ~ 
di propyl thi adi carbocyani ne : 5- [ (3-sul f opropyl -2 ( 3H) 
-benzoxazolyl idene)-2-butenyl i dene] -1, 3-di butyl -2- 
thi obarbi tu ri c aci d : 5-di methyl ami nonaph thai en e-l-s 
ul f onami de : dansyl ami no-ethyl tri phosphate : 1- ( 5-di me 
tin yl ami nonaph thai en e-l-s u 1 f on ami de) -3-N , N , -di me thy 10 
ami nopropane : l-( 5-di methyl ami nonaph thai ene-l-sul f o 
nami do) -p ropan e-3-tri meth 1 ammoni urn : (N-dansyl ) -ami n 
oal kyl- /3 -D-galactopy ranosi de : £ -dansyl -L-l ysi n 
e : dansyl phosphai dyl -ethanol ami ne : 1 1 6-di phenyl -1,3, 

5- hexatriene:2' ,4* , 5' ,7 , -tetrabromofluorescein:l l N 

6- ethennoadenosi ne : 2 , 7-di ami no-S-phenyl phenan th ri u 
m-10-ethyl -bromi de : 9-(o-carboxyphenyl ) -6-hydroxy-3 
H-xanthen-3-one : 

[0 06 8] 7-amino-3-(/3 -0-ribrofuranosyl)pyrazol 
o(4 , 3-d) pyri mi di ne : 4-benzoyl ami do-4 ' -ami nos ti 1 bene 20 
-2-2 1 -di sul f onate : 1-acyl -2- [N-(4-ni trobenzo-2-oxa- 

I, 3-diazolyl) ami nocaproyl]phosphatri dyl choline: /3 - 
naph thyl tri phosphate : oxonol dye : bi s [3-phenyl -5-oxo 
i soxazol -4-yl ] pen tamethi n eoxonol : bi s [1 , 3-di bu tyl ba 
rbi turi c-aci d( 5)] pen tamethi neoxonol : a (9 , U , 13 , 15 
-<is. trans , trans ,cis)octadecatetraenoic acid:/3 (9, 

II , 13 ,15-al 1 , trans)octadecateraenoi c aci d : peryl en 
e : N-phenyl -1-napthyl ami ne : py rene : 2 , 3-di methyl -3 , 7- 
di ami no-5-phenyl phenazi urn :4-phenyl spro [f u ran- 2 ( 3 

H) .l'-futalanJ-S^'-choneio-phthalic dicarboxaldeh 30 
yde : 1-di methyl ami nonaph thai ene-5-sul f onyl chl ori d 
e : f 1 u roresci en i sothiocyanate : 7-chl oro-4-ni t robenz 
o-2-oxal , 3-di azol e : N-dan syl azi ri di ne : 5-(i odoaceto 
ami doethyl )ami no-naphthal ene-l-sul fonate : 5-i odoace 
tami do f 1 uorescei n : N-(l-ani 1 i nonaph thyl -4) mal ei mi d 
e : N-(7-di methyl ami no-4-methyl coumarynul )mal ei mi de : 
N- ( 3-py rene)mal ei mi de : eos i n- 5-i odoacetami de : f 1 uo re 
scei n mercuty-acetate : 2- [4 1 (2 "-i odoacetami do) phey 
1 ] ami nonaphthal ene-6-sul foni c acid: 
[0 0 6 9] CCDH 4 o -^^JVT^b K(o-phtha 40 
lie dicarboxaldehyde) ^<D&< (D^yty'V-zfltZ, p 
H6-1 1. 5©««*K:**4ftacjeb&5ftC»«3fe« 

[0070] m 2 uttw 

$m<Di$i& arc * * . ccicTjkirj&mmyfsm 50 



#g3¥ 11-95120 

18 

1. 4 2*m?LZ>t±fc&*), 2i$<D&m\s-<f-tr>h 

sm s ti z> u - if- ytvmym * an l x®mv # 

[0 0 7 1 ] JM*WKW:, 2o<0«fiCWfe*BeS2 4±' 

icmmttcma-r z>f&> z-ocdm^a 1. 4i£ssa$ 

& 0 C<D±1*, 2OOU-1f-7t:0Dti7fe®«l^2 4^ 

[0072] u/cct 5 cc, *m}<Dm$km<DWL 

(1) - (1 0) t,Cm-?£5l3:ftWci>ffi3LX\,>Z> m 

[0 07 3] ( 1 > H«te^*#T*#^*ttft<DJfefe 

[0 0 7 4] (2)<t¥SiL/t^<ife61^1 

[0 07 5] ( 3 ) MTt f Cttft+<DWnfrZm^X& 
iBtS<Z)Sl^^CDlI^^S 0 

4-Fl uoro-7-sul f amoyl benzofu razan : 3 , 6-Bi s Cdi methyl a 
nri no)-10-dodecyl ac ri di ni urn bromi de : 4- Benzyl ami no-7 
-ni t robenzofu razan : 4-Azi dofl uorescei n di acetate , 5 , 
6-Dimethoxy-2-(4-hydrazi nocarbonyl phenyl )benzothi a 
zol e : 3-Bromomethyl , 6 , 7-di methoxy-l-methyl -1 , 2-di hy 
droqui noxal i ne-2-one : 4-Bromoethyl -7-methoxycoumari 
n : N- [4- (&-Di methyl ami no-2 -benzofu rany] mal ei mi de : 1 , 
2-Di ami no-4 , 5-di methoxybenzene , di hydrochlori de : 2 , 
2 ' -Di hydroxy-6 , 6 * -di naph thyl di sul f i de : 3-Chl orocar 
bony! -6 , 7-di methoxy-l-methyl -2 (IK) -qui noxal i none : 2 
-2 1 -Di th i obi s (1-ami noaph thai en e) , Fl uo rescei n-4-i so 
thi ocyanate: 4-Arni no-3-penten-2-one : 4-(4-Methoxyben 
zyl amino)-7-ni t robenzofu razan : N-[4-(5 ,6-Methylened 
ioxy-2-benzof uranyl ) ]mal eimi de :1 , 2-Di ami no-4 , 5-met 
hyl enedi oxyben zene : N-(9-nAcri di nyl )mal ei mi de : 4-F1 uo 
ro-7-ni t robenzofu razan , 4-Chl o ro- 7-n i t robenzofu raza 
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n: (S)-(-)-l-(2 , 3-Napthal enedi carboximidyl fluorid 
e : 2-CS-Chl orocarbonyl-2-oxazol yl )-5 , 6-methyl enedi o 
xybenzof uran : 4-Chl oro-7-sul f obenzof urazan , ammoni urn 
sal t : 4-F1 uoro-7-sul f obenzofu razan , ammoni urn s al t : S 
ulforthodamine 101 acid chloride: 4- [4- (Dimethyl ami 
no) phenyl azo] phenyl i sothi ocyanate : 3 , 5-Di ni trobenzo 
yl chl ori de : 5-(4-Di methyl ami nophenyl ) -2 , 4-pen tadi e 
nal : 1 , 3-Di phenyl -2-thi obarbi tu ri c aci d : 0-(4-Ni t rob 
enzyl )-N,N' -di i sop ropy 1 i sou rea : 0-(4-Ni t robenzyl ) hy 
droxyl ami ne , hydrochl ori de : N , N , N ' -Tri ethyl -N'-[N-(N 10 
-succi ni mi dyl oxycarbonyl ) pentyl ] -9-cyanopyroni ne c 
hi ori de : N , N , N ' -Tri ethyl -N*- {5- [N"-(2-mal ei mi doet 
hyl) pi perazi nocarbonyl ] pentyl } 9-cyanopyroni ne ch 
1 ori de : 2 , 4 ' -Di bromoacetophenone : N-Succi nimi dyl -4-n 
i trophenyl acetate : 0 , 0 ' -Bi s(2-ami nophenyl )ethy 1 eneq 
1 ycol -N , N , N 1 , N 1 -tetraaceti c aci d , tetraapotassi urn f h 
yd rate : 0 , 0 ' -Bi s (2-ami nophenyl ) ethyl enegl ycol -N , N , 
N ' , N ' -tet r aac eti c ac i d , tetraac etoxymethyl ester : 0 , 
O ' -Bi s (2-ami no- S-f 1 uoroph enoxy) ethyl enegl ycol -N,N, 
N * , N 1 -tetraaceti c aci d , tetraapotas s i urn , hyd rate : 0 , 20 
0' -Bi s(2-anri no-5-f 1 uorophenoxy)ethyl enegl ycol -N , N , 
N ' , N ' -tet raaceti c aci d , tetraac etoxymethyl ester :N, 
N , N 1 , N ' -Tetraki s(2-pyri dyl emethyl ) ethyl enedi ami ne : 

1- [2-ami no-5-(2 , 7-di ch1oro-6-hydroxy-3-oxy-9-xanth 
eny) ] -2-(2-Ami no- 5-methyl ph enoxy) ethane-N , N , N 1 , N ' - 
tetraaceti c aci d : l-[2-Ami no-5-(2 , 7-di chloro-6-hydr 
oxy-3-oxy-9-xanthenv)]-2-(2-amino-5-methylphenoxy) 
ethane-N , N , N ' , N 1 -tet raaceti c aci d , pentaacetoxymeth 
yl es tar : 1- [6-Arni no-2- ( 5-carboxy-2-oxazol yl )- 5-ben 
zofu ranyl oxy] -2-(2-ami no- 5-methyl ph enoxy) ethane-N , 30 
N , N ' , N 1 -tetraaceti c acid.pentapotassium salt:l-[6- 
Airi no-2-( 5-carboxy-2-oxazol yl )-5-benzof u ranyl oxy] - 

2- (2-ami no-5-methyl phenoxy) ethane-N , N , N 1 , N ' -tetraa 
cetic acid, pen taac etoxymethyl ester:l-[6-Amino-5- 
(6-carboxy-2-i ndol yl ) phenoxy] -2- (2-ami no-5-methyl p 
henoxy) ethane-N , N , N ' , N ' -tetraaceti c aci d , pentapota 
ssi urn sal t :1- [6-nAmi no-5-(6-carboxy-2-i ndol yl ) pheno 
xy] -2-(2-ami no- 5-methyl phenoxy) ethane-N , N , N ' , N ' -te 
t raaceti c acid, pen taacetoxymethyl ester : 8-Ami no-2- 
[2-ami no- 5-methyl ph enoxy) methyl ] -6-methoxyqui no! in 40 
e-N , N , N ' , N 1 -tetraaceti c , tet rapotassi urn sal t : 8-Ami n 
o-2- [ (2-ami no- 5-methyl phenoxy) methyl] -6-methoxyqui 

no! i ne-N , N , N * , N * -tetraac eti c , tet raacetoxymethyl es 
ter : 1- [ ( 2-Ami no- 5- ( 3-di methyl ami no-6-di methyl ammon 
i o-9-xan thenyl ] -2- (2-ami no- 5-methyl phenoxy) ethane- 
N , N , N ' , N ' -tet raaceti c acid,chloride:l-[( 2-Ami no- 5- 
(3-di methyl ami no-6-di methyl ammoni o-9-xan thenyl ] -2- 
(2-ami no- 5-methyl phenoxy) ethane-N , N , N * , N ' -tet raace 
tic acid, tet raacetoxymethyl ester, chloride: 2' .7' -B 
is(carboxyethyl)-4 or 5-carix>xyfluoreescein:3'-0-A 50 
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cetyl -2 * , 7 ' -bi s (carboxy ethyl )-4 or 5-carboxyf 1 uore 
sci en , di acetoxymethyl ester : 8-Ami no-2-(trans-2-ami 
nostyryl ) -6-methoxyqui nol i ne-N , N , N 9 , N 1 -tetraaceti c 
aci d , tet rapotassi urn sal t : 8-Ami no-2-(t rans-2-ami no 
sty ryl ) -6-methoxyqu i noline-N,N f N' ,N' -tet raace tic a 
cid,tetraacetoxymethyl ester: 4, 4' -Bis [ {6-[N,N-bi 
s(2-hydroxyethyl ) ami no] -4-phenyl ami no-1 , 3, 5-triazi 
n-2-yl } ami no] -2 ,2* -s til benedi sulfonic acid, di sod 
ium salt:4.4'-Bis[ {6- [N,N-di ethyl ami no] -4-phenyl 
ami no-l t 3, 5-triazi n-2-yl } ami no] -2, 2 '-s til benedi s 
ulfonic acid.disodium salt:4,4'-Bis[(6-methoxy-4-p 
henyl ami no-1, 3 , 5-tri azi n-2-yl )ami no] -2 , 2 '-sti lbene 
di sulfonic acid.disodium salt:l,3-Bis(l-pyrenyl)pr 
opane ,l-(4-Tri methyl ammoni umphenyl )-6-phenyl -1, 3 , 5 
-hexatri enei odi de : N- [3-(l , 5-Di sul f onaph tyl )] -N ' - [4 
-(2,2,6, 6-tet ramethyl pi peri di ne-N-oxi de) thi ou urea , 
di sodi urn sal t : N-Ethoxycarbonyl methyl -6-methoxyqui n 
ol i ni urn p rami de : 6-Methoxy-N- ( 3-sul fop ropyl )qu i nol i 
ni urn , monohydrate : 5-or-6-(N-Succi ni mi dyl oxycarbony 
l)-3 * ,6*-di acetyl f 1 uorescein : 5-or-6-(N-5ucci niumi d 
yl oxycarbonyl )-4* ,5* -diamethy 1-3' , 6' -O,0'-di acetyl 
fl uo res c ei n : 5-o r-6- (N-Su cci n i umi dyl oxyc arbonyl ) - 
4 f ,5'-di chlo^o-3 , , 6 1 -0,0 ^acetyl fluorescein : 3,6- 
bi s-di methyl ami noac ri di ne : 9-ami noac ri di n e : 9- ( 4-di e 
thyl ami no-methyl butyl ami no)-3-chl oro-7-methoxyac ri 
di ne : 1-ani 1 i nonaphthal ene-8-sul f onate : N-methyl-2-a 
ni 1 i nonaphthal ene-6-sul f onate : 2-|>-tol ui di nyl -napht 
hal ene-6-sul f onate : 12 (9-anth royl oxy)steari c aci d : t 
eramethyl di ami nodi phenyl ketoi mi ne hydrochl o ri de : 7- 
chl oro-4-di methyl ami no-1 , 4 , 4a , 5 , 5a , 6 , n , 12a-octahy 
dro-3 , 6 , 10 , 12 , 12a-pentahydroxy : cyan i ne dyes : 1 , 1 ' -d 
i h exyl -2,2' -oxacarbocyani ne : 3 , 3 ' -di propyl th i ach car 
bocyani n e : 5- [ ( 3-su 1 fop ropyl -2 ( 3H) -benzoxazol yl i den 
e) -2-bu tenyl i dene] -1 , 3-di butyl -2-thi obarbi tu ri c ac 
id : 5-di methyl ami nonaphthal ene-l-sul fonami de : dansyl 
ami no-ethyl tri phosphate :l-( 5-di methyl ami nonaphthal 
en e-l-s u 1 fonami de)-3-N , N , -di methyami nop ropane : 1- ( 5 
-di methyl ami nonaphthal ene-l-sulfonami do)-p ropane- 3 
-tri methl ammoni urn : (N-dansyl )-anri noal kyl - j3 -D-qal a 
ctopy ranosi de : e -dansyl -L-l ysi ne : dansyl phosphai dy 
1-ethanol ami ne : 1 , 6-di phenyl -1,3, 5-hexatri ene : 2 1 , 
4* ,5* ^'-tetrabromofluoresceinjl.NS-ethennoadenosi 
ne : 2 , 7-di ami no-9-phenyl phenanthri um-10-ethyl -bromi 
oe:9-(o-cartoxyphenyl)-6-hydroxy-3H-xanthen-3-one: 
7-ami no-3-(/3 -D-ri brofuranosyl )pyrazolo(4, 3-d)pyri 
rrri di ne : 4-benzoyl ami do-4 ' -ami nosti 1 bene-2-2 ' -di sul f 
onate : 1-acyl -2- [N-(4-ni t robenzo-2-oxa-l , *-di azol y 
1) ami nocaproyl ] phosphat ri d>/l chol i ne : /3 -naphthyl tri 
phosphate : oxonol dye : bi s [3-phenyl - 5-oxoi soxazol -4- 
yl ] pentamethi neoxonol : bi s [1 , 3-di butyl barbi tu ri c-ac 
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as 

n: (S)-(-)-l-(2 , 3-Napthal enedi carboximi dyl fl uori d 
e : 2-C 5-Chl orocarbonyl-2-oxazol yl )-5 , 6-methyl enedi o 
xybenzof uran : 4-Chloro-7-sul fobenzofurazan , ammoni urn 
sal t : 4-F1 uoro-7-sul fobenzofu razan f ammoni urn s al t : S 
ulforttiodamine 101 acid chloride: 4- [4-(Dimethyl ami 
no) phenyl azo] phenyl i sothiocyanate : 3 , 5-Di ni trobenzo 
yl chloride: 5-(4-Dimethyl ami nophenyl) -2 ,4-pentadie 
nal : 1 , 3-Di phenyl -2-thi obarbi tu ri c ad d : 0-(4-Ni trob 
enzyl )-N , N '-di i sop ropy 1 i sou rea :0-(4-Ni trobenzyl )hy 
droxyl ami ne , hydroch 1 o ri de : N , N , N 1 -Tri ethyl -N'-[N-(N 10 
-succinimi dyl oxycarbonyl ) pentyl ] -9-cyanopy roni ne c 
hi o ri de : N , N , N ' -Tri ethyl -N'- {5- [N"-(2-mal ei mi doet 
hyl) pi perazinocarbonyl] pentyl } 9-cyanopyroni ne ch 
lori de: 2 , 4 '-Di bromoacetophenone : N-Succi nimi dyl-4-n 
i trophenyl acetate : 0 , 0 ' -Bi s(2-ami nophenyl ) ethyl eneq 
lycol-N.N.N' ,N' -tet raaceti c acid , tetraapotassi urn f h 
yd rate : 0 , 0 ' -Bi s (2-ami rioph enyl ) ethyl eneql ycol -N , N , 
N' ,N'-tetraacetic acid.tetraacetoxymethyl ester :0, 
O'-Bi s(2-ami no-S-f 1 uorophenoxy)ethyl eneql ycol -N , N , 
N* , N '-tet raac e tic acid .tetraapotassi urn, hydrate: 0, 20 
O'-Bi s(2-amino-5-f 1 uoroph enoxy) ethyl eneql ycol -N t N , 
N ' , N ' -tetraaceti c acid.tetraacetoxymethyl ester :N, 
N , N * , N * -Tetraki s(2-pyri dyl emethyl ) ethyl enedi ami ne : 

1- [2-ami no-5-(2 , 7-di ch 1 o ro-6-h yd roxy- 3-oxy-9-xan th 
eny) ] -2- (2 -Ami no-5-methyl phenoxy) ethane-N ,N,N' ,N'- 
tetraacetic acid:l-[2-Amino-5-(2 , 7-dichloro-6-hydr 
oxy-3-oxy-9-xantheny)] -2-C2-ami no-5-methyl phenoxy) 
eth ane-N , N , N * , N 1 -t et raac eti c aci d , pen taacetoxymeth 
yl es tar : 1- [6-Arni no-2- ( 5-carboxy-2-oxazol yl ) -5-ben 
zof uranyloxy] -2-(2-ami no- 5-methyl phenoxy) ethane-N , 30 
N , N * , N 1 -tetraaceti c aci d , pentapotassi urn sal t : 1- [6- 
Aroi no-2-( 5-carboxy-2-oxazol yl )-5-benzof u ranyl oxy] - 

2- (2-ami no-5-methyl phenoxy) eth ane-N , N , N 1 , N 1 -tet raa 
cetic acid, pen taacetoxymethyl ester:l-[6-Amino-5- 
C6-carboxy-2-i ndol yl ) phenoxy] -2- (2-ami no-5-methyl p 
henoxy) ethane-N , N , N 1 , N ' -tet raaceti c aci d , pentapota 
ssi urn sal t :1- [6-Ami no- 5- ( 6-ca rboxy-2-i ndol yl ) pheno 
xy] -2-(2-ami no- 5-methyl ph enoxy) ethane-N ,N,N' ,N' -te 
t raaceti c aci d , pentaacetoxymethyl ester :8-Ami no-2 - 
[2-ami no- 5-methyl phenoxy) methyl ] -6-methoxyqui nolin 40 
e-N,N,N' ,N'-tetraaceric,tetrapotassium salt:8-^min 
o-2- [ (2-ami no- 5-methyl phenoxy) methyl] -6-methoxyqui 
noline-N.N.N' ,N' -tet raaceti c, tetraacetoxymethyl es 
ter : 1- [ (2-Ami no-5-(3-di methyl ami no-6-di methyl ammon 
io-9-xanthenyl ]-2-(2-ami no- 5-methyl phenoxy) ethane- 
N.N.N'.N'-tetraacetic acid. chloride :l-[(2-Ami no- 5- 
(3-di methyl ami no-6-dimethyl ammoni o-9-xanthenyl ] -2- 
(2-ami no- 5-methyl ph enoxy) ethane-N , N , N 1 , N ' -tet raace 
tic acid.tetraacetoxymethyl ester , chlori de:2 ' .7'-B 
is(carboxyethyl)-4 or S-carboxyfluoreescein^'-O-A 50 
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cetyl-2 ' ,7*-bis(carboxyethyl)-4 or 5-carboxyfluore 
sci en , di acetoxymethyl ester : 8-Ami no-2- (trans- 2-ami 
nos ty ryl ) -6-methoxyqui nol i ne-N , N . N ' t N ' -tetraaceti c 
aci d , te t rapotassi urn sal t : 8-Ami no-2-(t rans-2-ami no 
styry"l)-6~methoxyqui nol ine-N,N,N' , N' -tet raac e tic a 
cid. tetraacetoxymethyl ester : 4 ,4 '-Bis [ {6-[N,N-bi 
s ( 2 -hyd roxyethy 1 ) ami no]-4-phenyl ami no-1,3 , 5- tri azi 
n-2-yl } amino^^'-stilbenedisulfonic acid, di sod 
ium salt:4.4'-Bis[ {6-[N,N-diethylamino]-4-phenyl 
amino-l t 3 l 5-triazin-2-yl } amino]-2,2 '-stilbenedis 
ulfonic aci d.di sodium salt:4,4 , -Bis[(6-methoxy-4-p 
henyl ami no-1 , 3 , 5-t ri azi n-2-yl ) ami no] -2 , 2 '-sti 1 bene 
ch sulfonic aci d.di sodium salt:l, 3-Bis(l-pyrenyl)pr 
opane,l-(4-Tri methyl ammoni umph enyl )-6-phenyl-l, 3 , 5 
-hexatri enei odi de : N- [3-(l , 5-Di sul f onaphtyl )] -N ' - [4 
-(2 ,2,6. 6- tet ramethyl pi peri di ne-N-oxi de) thi ouurea , 
ch' sodi um sal t : N-Ethoxycarbonyl methyl -6-methoxyqui n 
ol i ni urn promi de : 6-Methoxy-N-(3-sul fopropyl )quinol i 
ni um , monohydrate : 5-o r-6- (N-Suc ci ni mi dyl oxycarbony 
l)-3 ' ,6 ' -di acetyl f 1 uorescei n : 5-or-6-(N-5ucci ni umi d 
yl oxycarbonyl )-4' ,5' -ctiamethyl -3' , 6' -O.O'-cri acetyl 
fl uorescei n : 5-or-6-(N-5ucci ni umi dyl oxycarbonyl )- 
4* ,5'-di chloro-3' ,6' -0,0 '-di acetyl fluorescein : 3,6- 
bi s-di methyl ami noac ri ch ne : 9-ami noac ri di n e : 9-( 4— di e 
thy! ami no-methyl bu tyl ami no) -3-chl o ro-7-methoxyac ri 
di ne :l-ani 1 i nonaphthal ene-8-sul f on ate : N-methyl-2-a 
ni 1 i nonaphthal ene-6-sul fonate : 2-p-tol ui dinyl-napht 
hal ene-6-sul fonate : 12 (9-anth royl oxy)s teari c aci d : t 
eramethyl di ami nodi phenyl ketoi mi ne hydrochlo ri de : 7- 
chl oro-4-dimethyl ami no-1 , 4 , 4a , 5 , 5a , 6 , H . 12a-octahy 
dro-3 , 6 , 10 , 12 , 12a-pentahydroxy : cyani ne dyes : 1 , 1 * -d 
ihexyl-2 ,2 '-oxacarbocyanine^^'-dipropylthiadicar 
bocyani n e : 5- [ ( 3-su 1 fop ropyl -2 ( 3H) -benzoxazol yl i den 
e)-2-butenyl i dene] -1 , 3-di butyl -2-thiobarbi turi c ac 
id: 5-di methyl ami nonaphthal en e-l-sul fonamide : dansyl 
ami no-ethyl tri phosphate : l-( 5-di methyl ami nonaphthal 
en e-l-sul f on ami de)-3-N , N , -di methyami nopropane :l-( 5 
-dimethyl ami nonaphthal en e-l-s u 1 f on ami do)-propane-3 
-tri methl ammoni um : (N-dansyl )-ami noal kyl - & -D-qal a 
ctopy ranosi de : £ -dansyl -L-l ysine : dansyl phosphai dy 
1-ethanol ami n e : 1 , 6-di ph enyl -1,3, 5-h exat ri ene : 2 ' , 
4* ,5* ,7'-tetrabromofluorescein:l,N6-ethennoadenosi 
ne : 2 , 7-di ami no-9-phenyl phenanthri um-10-ethyl -bromi 
de : 9-(o-carboxyphenyl )-6-hydroxy-3H-xanthen-3-one : 
7-amino-3-(/3 -D-ri brofuranosyl )pyrazolo(4, 3-d)pyri 
rrri di ne : 4-benzoyl ami do-4 ' -ami nosti 1 bene-2-2 ' -di sul f 
onate :l-acyl-2- [N-(4-ni t robenzo-2-oxa-l , 3-di azol y 
l)ami nocaproyl ] phosphatri dyl chol i ne : & -naphthyl tri 
phosphate : oxonol dye : bi s [3-phenyl - 5-oxoi soxazol -4- 
yl ] pentamethi neoxonol : bi s [1 , 3-di butyl barbi tu ri c-ac 
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(54) OBSERVING METHOD OF MICROSCOPE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an observing method 
for obtaining a microscopic image of high spacial resolving 
power by using a molecule suited to the principle of a double 
resonance absorption process for dyeing a sample as an object 
to be observed and irradiating the dyed sample with light having 
plural wavelengths with good timing in the observation of a 
fluorescent microscope. 

SOLUTION: In this observing method, light having a wavelength 
XI is converged on the surface 4 of a sample and the surface 4 
of the sample is irradiated with light having a wavelength X2 in a 
defocused state through an aperture 2 having a ring structure 
and an optical system 3 provided with a different converging 
position in the region of wavelengths ^1 , X2 from among light 
beams having wavelengths X2 emitted from a light source 1. 
Consequently, the spacial resolving power of the microscope is 
improved beyond the condition of diffraction limit by the 
wavelength. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Wavelength lambda 1 which excites this molecule to the 1st excitation state using the molecule 
which has three quantum states including a ground state at least for dyeing of a sample The light source 
which emits light, Wavelength lambda 2 which excites the molecule of the 1st excitation state to the 2nd 
excitation state or an excitation state higher than this The light source which emits light, Said wavelength 
lambda 1 Light and wavelength lambda 2 Condensing optical system which makes light condense on said 
sample, The luminescence detector which detects luminescence at the time of the molecule which said 
excited sample was dyed carrying out deexcitation to a ground state, Said wavelength lambda 1 The 
exposure field and said wavelength lambda 2 of light It has a heavy means to pile up a part of exposure field 
of light, it lets this heavy means pass, and is said wavelength lambda 1 . Light and wavelength lambda 2 By 
irradiating said sample, light In the optical microscope which controlled the field of luminescence at the 
time of carrying out deexcitation from the 1 st excitation state to a ground state The observation approach of 
the microscope characterized by using a molecule with a thermal-relaxation process more dominant than the 
relaxation process according [ the transition when carrying out deexcitation to a ground state ] to 
fluorescence as a fluorescent probe molecule from the high-order energy state except the 1 st excitation state 
as a molecule which said sample is dyed. 

[Claim 2] It is said wavelength lambda 1 independently or subordinately. Light and wavelength lambda 2 
The observation approach of the microscope according to claim 1 which enabled it to carry out adjustable 
[ of the polarization condition of light ]. 

[Claim 3] Said wavelength lambda 1 to said sample Light and wavelength lambda 2 The observation 
approach of the microscope according to claim 1 or 2 which set irradiation time of light to 1/10 of the life 
time of fluorescence of a molecule which dyes this sample. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the observation approach which used the optical 
microscope. It is illuminating the dyed sample by the light of two or more wavelength in detail, and is 
related with the observation approach using the scanning fluorescence microscope which made it possible to 
acquire good image quality with high spatial resolving power. 
[0002] 

[Description of the Prior Art] The history of an optical microscope is old and the microscope various type 
has been developed to current. Moreover, the still more highly efficient microscope system is developed by 
advance of circumference techniques including a laser technique in recent years and electronic imaging 
technology. The highly efficient microscope which used the double resonance absorption process emitted by 
illuminating a sample with the light of two or more wavelength by JP,8-248200,A etc. in such a background, 
and made possible not only control of the contrast of the image obtained but the chemical analysis is 
proposed, the following and this microscope ~ a spectrum — it explains from a position [-like ]. 
[0003] Drawing 1 1 is drawing showing the electronic structure of the valence-electron orbit of the molecule 
which constitutes a sample. Under the microscope currently indicated by said JP,8-248200,A, a double 
resonance absorption process can be used, a specific molecule can be chosen, and the absorption and the 
fluorescence resulting from specific optical transition can be observed. Drawing 12 thru/or 14 use and 
explain this principle further. 

[0004] First, the electron of the valence-electron orbit which the molecule of the ground state (the following 
and SO a condition is called) shown in drawing 1 1 has is excited by the light of a certain wavelength 
(lambda 1), as shown in drawing 12 R> 2 (the 1st excitation state: the following and SI a condition is 
called). Next, as similarly shown in drawing 13 , it excites by the light of another wavelength (lambda 2) 
(below : called the 2nd excitation state and S2 a condition is called). This S2 The molecule which changed 
into the condition emits light in fluorescence or phosphorescence, as shown in drawing 14 after this, and it is 
SO. It returns to a condition. The observation approach under the microscope using a double resonance 
absorption process observes an absorption image and a luminescence image using luminescence of the 
fluorescence and phosphorescence which were shown in drawing 12 , the absorption process shown in 13, or 
drawing 14 . 

[0005] With this observation approach, they are the resonance wavelengths lambda 1 , such as laser light, 
first. SI as shown in drawing 12 in the molecule which constitutes a sample using light It is SI although a 
condition is excited. The molecularity in the unit volume in a condition increases as the luminous intensity 
to irradiate increases. Moreover, a linear absorption coefficient is given by the product of the absorption 
cross section per molecule, and the molecularity per unit volume. Therefore, wavelength lambda 1 first 
irradiated in the excitation state as shown in drawing 1 3 Resonance wavelength lambda 2 irradiated 
following light The receiving linear absorption coefficient is said wavelength lambda 1. It is dependent on 
luminous intensity. Namely, wavelength lambda 2 The linear absorption coefficient to light is wavelength 
lambda 1 . It can control by luminous intensity. This is wavelength lambda 1 . Wavelength lambda 2 A 
sample is irradiated with two waves of light, and it is wavelength lambda 2. If the transmission image by 
light is photoed, the contrast of a transmission image will be wavelength lambda 1 . It is shown that it is 
completely controllable by the quantity of light. 

[0006] On the other hand, it is S2 as shown in drawing 14 . When the deexcitation condition by the 
fluorescence or phosphorescence from a condition is possible, the luminescence reinforcement is S 1 . It is 
proportional to the number of the molecules in a condition. Therefore, also when using as a fluorescence 
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microscope, it becomes controllable [ image contrast ]. Moreover, this approach makes possible not only 
control of contrast but the chemical analysis. 

[0007] Here, the outermost shell valence-electron orbit shown in drawing 1 1 has an energy level peculiar to 
each molecule. Therefore, wavelength lambda 1 The fluorescence at the time of irradiating light changes 
with molecules. To coincidence, it is wavelength lambda 2. Also when light is irradiated, the fluorescence of 
each molecule proper is emitted. Like before, even if it is the case where irradiate a sample and the light of 
single wavelength is observed, it is possible to observe to some extent specific absorption image or 
fluorescence image of a molecule. However, since the wavelength field of the absorption band of some 
molecules generally overlaps, exact identification of the chemical composition of a sample is impossible. 
[0008] On the other hand, with the observation approach using a double resonance absorption process, it is 
wavelength lambda 1 . And wavelength lambda 2 Since the molecule which absorbs or emits light by two 
waves of light is limited, identification of the chemical composition of a sample more exact than the 
conventional approach is attained. Moreover, since only the light which has a specific electric field vector to 
a molecule shaft is strongly absorbed when exciting the valence electron, it is wavelength lambda 1 . And 
wavelength lambda 2 If the polarization direction is defined and absorption or a fluorescence image is 
photoed, the same molecule will also become possible to identification of the direction of orientation. 
[0009] Furthermore, recently, the fluorescence microscope with the high spatial resolving power exceeding 
the analysis limitation using a double resonance absorption process is proposed. The principle of this 
microscope is explained using drawing 1 5 . Drawing 15 is the conceptual diagram showing the double 
resonance absorption process in a certain molecule. SO The molecule in a condition is wavelength lambda 1 . 
It is SI at light. It is excited by the condition and is wavelength lambda 2 further. It is S2 at light. Signs that 
it is excited by the condition are shown. And S2 of this molecule It is shown that the fluorescence in a 
condition is very weak. 

[0010] By the way, a very interesting phenomenon is expectable to the molecule which has such optical 
property. This is explained using drawing 16 . Like drawing 1 5 , although drawing 1 6 is the conceptual 
diagram of a double resonance absorption process, it prepares the X-axis in an axis of abscissa, and is 
expressing the flare of air clearance. And wavelength lambda 2 Space field Al which can irradiate light 
Wavelength lambda 2 Space field AO where light is not irradiated It is shown. 

[001 1] Space field AO It is wavelength lambda 1 then. It is SI by excitation by light. Many molecules of a 
condition are generated, this time — space field AO from - wavelength lambda 3 Luminescence of 
fluorescence is seen. However, space field Al It is wavelength lambda 2 then. Since light was irradiated, it 
is SI . S2 of almost immediate more a high order [ molecule / of a condition ] It is excited by the condition 
and is SI. The molecule of a condition stops existing. This phenomenon is checked with some molecules, 
this phenomenon - wavelength lambda 3 fluorescence — perfect - being lost — moreover - S2 since the 
fluorescence from a condition does not exist from the first - space field Al ****-- the fluorescence itself is 
controlled completely. Therefore, it is AO that fluorescence exists in a space field. It turns out that it is only 
a field. 

[0012] Such a result has very important semantics in the microscope field. That is, in the conventional 
scanning laser microscope, laser light is condensed, a microbeam is formed and an observation sample top is 
scanned. At this time, the exposure field of a microbeam becomes settled to the diffraction limitation which 
becomes settled on the numerical aperture and wavelength of a condenser lens, and the spatial resolving 
power beyond it cannot be expected theoretically. However, as shown in drawing 1 6 , it is wavelength 
lambda 1 and lambda 2. By doubling two kinds of wavelength in skillful **** spatially, it is wavelength 
lambda 2 as mentioned above. A fluorescence field is controlled by the exposure of light. This time lambda 
1 , for example, wavelength, When its attention is paid to the exposure field of light, a fluorescence field is 
the wavelength lambda 1 which becomes settled on the numerical aperture and wavelength of a condenser 
lens. It is narrower than an exposure field and improvement in spatial resolving power is measured 
substantially. Therefore, if this principle is used, the fluorescence microscope exceeding a diffraction 
limitation is realizable (super resolution microscope using a double resonance absorption process). 
[0013] 

[Problem(s) to be Solved by the Invention] By the way, in a fluorescence microscope, the special molecule 
called a fluorescence labeler usually dyes a sample (mainly living body cell), and observation is performed. 
This fluorescence labeler will emit comparatively strong fluorescence, if the light of specific wavelength is 
absorbed, then ~ as the example actually applied to observation with a fluorescence microscope although it 
was thought that it was very effective when using this fluorescence labeler for the above-mentioned 
observation approach - a tryptophan and an adenine - including, that effectiveness is shown very much 
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only about some molecules - it is not alike too much. In addition, this tryptophan and adenine are the amino 
acid molecule or nucleobase included in the living body cell, and are a special molecule which is in 
intracellular and emits private fluorescence. 

[0014] As for the molecule observable by no dyeing, the class is actually restricted, and many kinds of 
molecules cannot observe the presentation in no dyeing. A fluorescence labeler has the outstanding property 
that only the specific molecule for the purpose of observation can be dyed by choosing the functional group. 
Wavelength lambda 1 which selects the fluorescence labeler molecule suitable for the above-mentioned 
principle, and is moreover used in order are adapted for the super resolution microscope using a double 
resonance absorption process and to fully utilize the function And wavelength lambda 2 It is necessary to 
examine the exposure timing to the sample of two light. However, there are not suitable timing which 
irradiates light, and an example the fluorescence labeler molecule was concretely indicated to be until now. 
[0015] Then, in view of the trouble of this conventional technique, this invention aims at offering the 
observation approach of obtaining the microscope image of high spatial resolving power in the dyed sample 
by irradiating the light of two or more wavelength to good timing in observation of a fluorescence 
microscope using the molecule which suits dyeing of the sample which is the observation specified 
substance at the principle of a double resonance absorption process. 
[0016] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the observation approach 
of the microscope by this invention Wavelength lambda 1 which excites this molecule to the 1st excitation 
state using the molecule which has three quantum states including a ground state at least for dyeing of a 
sample The light source which emits light, Wavelength lambda 2 which excites the molecule of the 1st 
excitation state to the 2nd excitation state or an excitation state higher than this The light source which emits 
light, Said wavelength lambda 1 Light and wavelength lambda 2 Condensing optical system which makes 
light condense on said sample, The luminescence detector which detects luminescence at the time of the 
molecule which said excited sample was dyed carrying out deexcitation to a ground state, Said wavelength 
lambda 1 The exposure field and said wavelength lambda 2 of light It has a heavy means to pile up a part of 
exposure field of light, it lets said heavy means pass, and is said wavelength lambda 1 . Light and 
wavelength lambda 2 By irradiating said sample, light In the optical microscope which controlled the field 
of luminescence at the time of carrying out deexcitation from the 1 st excitation state to a ground state As a 
molecule which said sample is dyed, it is characterized by using a molecule with a thermal-relaxation 
process more dominant than the relaxation process according [ the transition when carrying out deexcitation 
to a ground state ] to fluorescence as a fluorescent probe molecule from the high-order energy state except 
the 1 st excitation state. 

[0017] Furthermore, observation of the microscope of this invention is said wavelength lambda 1 
independently or subordinately. Light and wavelength lambda 2 It is characterized by enabling it to carry 
out adjustable [ of the polarization condition of light ]. Moreover, said wavelength lambda 1 to said sample 
Light and wavelength lambda 2 It is characterized also by setting irradiation time of light to 1/10 of the life 
time of fluorescence of a molecule which dyes said sample. 
[0018] 

[Embodiment of the Invention] In this invention, it has three quantum states including a ground state at 
least, and is based on dyeing a sample from the high-order energy state except the 1 st excitation state using a 
molecule with a dominant thermal-relaxation process rather than the relaxation process according [ the 
transition when carrying out deexcitation ] to fluorescence to a ground state. And observation under the 
super resolution microscope using a double resonance absorption process is enabled by using this kind of 
molecule. To the biological material which gave the biochemical dyeing technique using this molecule, it is 
wavelength lambda 1. It is SO by irradiating light. A condition to SI A condition is excited and followed and 
it is wavelength lambda 2 immediately. By exciting to high order quantum level by light, it is SI . The 
fluorescence emitted in the condition is controlled. This invention uses the optical property of such a 
molecule, controls a spatial fluorescence field artificially, and aims at improvement in spatial resolving 
power. Hereafter, the optical property of this molecule is explained from a quantum chemistry-position. 
[0019] Generally, each atom which constitutes a molecule is tied by sigma or pi bonding, for example, 
Sankyo Publishing - according to "a guide (1991) to a quantum chemistry ingredient (Hirohiko Adachi)" - 
the molecular orbital of a molecule — sigma molecular orbital or pi molecular orbital — **** — it gets down 
and the electron which exists in these molecular orbitals is bearing the important role which combines each 
atom. Especially, the electron of sigma molecular orbital combined each atom strongly, and has determined 
the interatomic distance of the intramolecular which is the frame of a molecule. 
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[0020] On the other hand, it hardly contributes to each atomic union, but the electron of pi molecular orbital 
is rather bound to the whole molecule by the very weak force. If the electron in sigma molecular orbital is 
excited with light in many cases, atomic spacing of a molecule will change a lot and the big structural 
change including dissociation of a molecule will arise. Consequently, atomic kinetic energy and in order to 
change structurally, most energy which light gave to the molecule changes a form into heat energy. 
Therefore, excitation energy is not consumed with the gestalt of a light called fluorescence. Moreover, since 
a structural change of a molecule occurs in a high speed extremely (time amount shorter than Pico sec), even 
if fluorescence arises in the process, it will become what has the very short life time of fluorescence. 
[002 1 ] However, even if it excites the electron of pi molecular orbital to this, the structure of a molecule 
itself hardly changes but it has the property which emits and carries out deexcitation of the fluorescence to 
high-order quantum dissociation level to a long duration stop and the order of nsec. According to the 
quantum chemistry, it is equivalent that a molecule has pi molecular orbital and to have a double bond, and 
it becomes a requirement to select the molecule which has a double bond in abundance in the fluorescence 
labeler molecule used by this invention. 

[0022] Furthermore, a molecule with a double bond is also set in 6 membered-ring molecules, such as 
benzene and pyrazine, and it is S2. It is known that the fluorescence from a condition is very weak (M Fujii 
et.al.Chem.Phys.Lett.171 (1990) 341). Therefore, it will be SI if the molecule containing 6 membered-ring 
molecules, such as benzene and pyrazine, is selected as a fluorescence labeler. It is long and, moreover, the 
life of the fluorescence from a condition is SI by optical pumping. A condition to S2 Since the fluorescence 
produced from a molecule can be easily controlled by exciting to a condition, the approach of this invention 
can be performed effectively. That is, if it observes by these fluorescence labeler molecules dyeing, since 
the fluorescence image of a sample is not only observable with resolution between altitude, but only the 
specific chemistry organization of a biological material can be alternatively dyed by adjusting the chemical 
group of the side chain of the molecule, it can analyze to the chemical composition of a detailed sample. 
[0023] Generally, since a double resonance absorption process occurs when wavelength, a polarization 
condition, etc. of two light fulfill specific conditions, it can know the structure of a very detailed molecule 
by using this. That is, there is a strong correlation in the direction of orientation of the plane of polarization 
of light, and a molecule, and when the plane of polarization of each light of two wavelength and the 
direction of orientation of a molecule make a specific include angle, a double resonance absorption process 
occurs strongly. Therefore, since extent of disappearance of fluorescence changes by turning the light of two 
wavelength to a sample side, irradiating coincidence, and rotating the plane of polarization of each light, if 
this situation is observed, the information on the space orientation of the organization of a sample will also 
be acquired. Furthermore, adjusting the wavelength of two light to irradiate, without rotating this plane of 
polarization can also know the space orientation of the organization of a sample. 
[0024] As mentioned above, according to the approach of this invention, it turns out that the analysis 
capacity for it to be high besides super resolution nature is acquired. 

[0025] Furthermore, by this invention, the approach of irradiating a sample also proposes light as selection 
of the fluorescence labeler molecule which can generate fluorescence control effectively to proper timing in 
the observation approach using the super resolution microscope using a double resonance absorption 
process. This principle is explained using drawing 1 . 

[0026] The observational method under the super resolution microscope using a double resonance 
absorption process is wavelength lambda 1 . A fluorescence labeler molecule is excited by light and it is 
wavelength lambda 2. It is based on erasing the fluorescence with light. Drawing 1 is lambda 1 and lambda 
2. The timing which irradiates the light of two kinds of wavelength at a sample is shown. According to this 
drawing, it turns to a sample, and only time amount t is wavelength lambda 1 first. Light is irradiated and it 
is wavelength lambda 2 succeedingly. The time amount which emits the fluorescence of a fluorescence 
labeler molecule for the irradiation time of the light of each wavelength at this time although light is 
irradiated, i.e., SI, It is made shorter than the life of a condition. When it states qualitatively, it is 
wavelength lambda 1 first. It is light SI of a fluorescence labeler molecule It irradiates between the time 
amount t sufficiently shorter than the life of a condition, and is S 1 to an observation field. The molecule of a 
condition is made to generate. It is SI as well as [ observation ] an unnecessary field immediately after that. 
Time amount wavelength lambda 2 sufficiently shorter than the life of a condition Light is irradiated and it 
is SI. It is a molecule in a condition S2 It excites in the condition and fluorescence is controlled. Hereafter, 
this process is explained quantitatively. 

[0027] Generally, it is SO. It is wavelength lambda 1 about the molecule of a condition. It is SI at light. 
When exciting in the condition, the rate equation shown below can describe the excitation process. That is, it 
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is the molecularity per [ which dyed the sample ] unit volume of a molecule NO It carries out and is 
wavelength lambda 1. They are 10 and wavelength lambda 1 about the photon flux of light. It is SO after 
time amount t from the exposure of light. Molecularity of a condition is set to N. And SI The life of a 
condition is set to tau and it is wavelength lambda 1 . It is SO by light. A condition to SI If the absorption 
cross section when changing in the condition is set to sigmaOl, this rate equation can be concretely 
expressed like the following equation (1). 

[0028] Furthermore, if this formula (1) is solved, it will be wavelength lambda 1. It is SI per unit volume 
after time amount t from the exposure of light. It can ask for the molecularity n of a condition. 

<@L, n = N 0 -N 

[0029] Moreover, it is wavelength lambda 1 so that it may be satisfied with the bottom of the conditions 
with which a formula (2) is filled of the conditions of the following formula (3). If light is irradiated, said 
formula (2) can be written like a formula (4) in approximation. 

Uo a oi + T* ts0 (3) 

n S l 0 o 0 ,N 0 t (A) 

[0030] That is, according to the formula (3), it is wavelength lambda 1. It is the irradiation time of light SI 
of a molecule It is made shorter than the life of a condition and, moreover, is wavelength lambda 1 . When 
the photon flux of light is small, the molecularity n of SI condition is proportional to irradiation time t 
mostly. 

[0031] Next, wavelength lambda 1 The exposure of light is completed and it is wavelength lambda 2 
immediately after that. SI when irradiating light between time amount T It is a molecule in a condition S2 
The case where it excites in the condition is considered. They are II and wavelength lambda 1 about the 
photon flux of the light of wavelength lambda 2. It is SI after time amount (T+t) from the exposure of light. 
Molecularity of a condition is set to n and it is wavelength lambda 2. It is SI by light. A condition to S2 
When the absorption cross section when changing in the condition is set to sigmal2, the rate equation about 
n is as follows. 
-gf- = -a 12 I in -^ (5) 

[0032] By solving this formula (5), it is wavelength lambda 1. After only time amount t irradiates light, it is 
[ a stop and ] wavelength lambda 2 immediately after that. The value of said n at the time of irradiating light 
between time amount T can be expressed like a degree type (6). 
n= (I 0 <7 0 iN 0 t)- e" (a i2 I i + + )T (6) 

On the other hand, it sets at a ceremony (6) and is wavelength lambda 2. When not irradiating light at all, it 
is II =0, n = C! 0 a 01 N 0 t)-e-T (7) 

It becomes. 

[0033] In fact, a formula (6) is SI per [ in the field which had fluorescence controlled ] unit volume. It is SI 
per [ in the field to which the molecularity of a condition is shown and a formula (7) does not have 
fluorescence controlled ] unit volume. The molecularity of a condition is shown. Fluorescence intensity Fl 
from a field which had fluorescence controlled when the fluorescence absorption coefficient of a molecule 
was set to phi Fluorescence intensity F2 from a field which does not have fluorescence controlled It is given 
by the following formula, respectively. 

Fi = ♦(Io<*oi N oO-e~ (0 w , i + T )T ( 8 ) 

F 2 = S>(Ioo 01 N 0 t).e^ ( 9 ) 

[0034] Moreover, the fluorescence control ratio Fl / F2 It is expressed by a formula (8) and (9) like a degree 
type. 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 2/1 5/2005 



JP,11-095120,A [DETAILED DESCRIPTION] 



Page 6 of 1 4 



4 L = e" a i2 I i T (10) 

[0035] Therefore, it is lambda 1 at the timing shown in drawing 1 . lambda 2 If the light of two kinds of 
wavelength is irradiated, the fluorescence from the field which is not needed for observation by the ratio 
shown by the formula (10) can be controlled. According to the formula (10), it is II at the conditions of 
T<tau. By adjusting T, fluorescence can be controlled by the ratio of arbitration. 

[0036] The timing which observes the fluorescence intensity from an observation field is shown in drawing 
2 . Fundamentally, the timing which measures fluorescence intensity is wavelength lambda 2. After the 
exposure of light is completed, the reinforcement of the fluorescence which emits light from an observation 
field will fully be measured over many hours. If it does in this way, it is in the condition that the 
fluorescence from the controlled field hardly exists, namely, the fluorescence from an observation field can 
be measured in the state of a very good S/N ratio. 

[0037] Drawing 3 and 4 are lambda 1 . lambda 2 It is drawing showing the timing which irradiates the light 
of two kinds of wavelength at a sample, and the timing which measures the reinforcement of the 
fluorescence which emits light from an observation field. Even if it goes by timing shown here, 
measurement of fluorescence can be performed effectively. However, the need has been. [ with any / 
drawing 2 thru/or / which was shown four / case ] [ of the conditions oft and T<tau ] Because, it is lambda 1 
that they are t and T>tau. lambda 2 It is SI while irradiating the light of two kinds of wavelength. The 
molecule of a condition is SO. It is because deexcitation is changed into a condition and the fluorescence 
from an observation field itself is lost. It is lambda 1 as it is temporarily shown in drawing 5 , since it 
corresponds in t and T>tau. lambda 2 Although the approach of measuring the reinforcement of the 
fluorescence which irradiates the light of two kinds of wavelength at coincidence, and emits light from an 
observation field to coincidence is also possible, it is lambda 1 in this case at the time of fluorometry. 
lambda 2 There is a possibility that a strong excitation light of two kinds of wavelength may mix in a 
detector. Therefore, it is lambda 1 at the timing shown in drawing 2 thru/or 4 under the conditions of t and 
T<tau. lambda 2 It is desirable to irradiate the light of two kinds of wavelength at a sample. 
[0038] Moreover, at this invention, it is lambda 1. lambda 2 Although the fluorescence which emits light 
from an observation field must be measured with a detector from from immediately after exposure ending to 
the sample of the light of two kinds of wavelength, in that case, a commercial general -purpose logical circuit 
generates a gate signal, and the activity which incorporates the electrical signal outputted from a detector in 
the memory of a personal computer is needed. In case the approach of this invention is performed like the 
timing diagram shown in drawing 1 thru/or 4 at this time, it is effective if it is made for the irradiation time 
of the light to a sample to become shorter than the life time of fluorescence of the molecule which a sample 
is dyed. However, in the general-purpose logical circuit by which current marketing is carried out, since the 
switching rate is about Ins, tau itself is wanted to be Ins or more. If tau is not Ins or more, before a detector 
and a measurement circuit will become active, it is because the fluorescence phenomenon from an 
observation field is completed (Japanese Texas Instruments, Inc.: Texas Instruments ALS/AS advance 
DOBAIPORAROJIKKU family data book (1991)). In consideration of the above situation, the conditions 
that it must have the life time of fluorescence for Ins or more will be added to the fluorescence labeler 
molecule which a sample is dyed. 

[0039] Furthermore, although the one where fluorescence intensity is weaker is desirable in a fluorescence 
control field to be sure when its attention is paid to the effective fluorescence field for extracting 
measurement data, from a viewpoint of improvement in a S/N ratio, the strong one of the luminescence 
reinforcement of an effective fluorescence field is desirable. Namely, wavelength lambda 1 S 1 
[ immediately after exciting with light ] It is desirable to measure the fluorescence intensity in the time of 
day when the molecularity of a condition exists enough. According to said formula (9), the number of 
excited molecules is exponentially decreased with the time constant which becomes settled from the 
excitation life. 

[0040] By the way, the irradiation time t and T of light is SI as a property of an exponential function. If 
shorter enough than the life time of fluorescence tau of the molecule of a condition, it is wavelength lambda 
1. SI [ immediately after exciting with light ] The fluorescence of sufficiently strong reinforcement, i.e., 
valid signal reinforcement, can be measured from the molecule of a condition. Especially, t and T are SI . It 
is SI if it is about [ of the life time of fluorescence tau of the molecule of a condition ] 1/10. Since there is 
molecularity of a condition no less than 90% of the molecularity immediately after exciting with the light of 
wavelength lambda 1 , sufficient signal strength is obtained from an effective fluorescence field. 
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[0041] Hereafter, this invention is explained to a detail based on the illustrated example. 
[0042] A 1st example epsilon-adenosine (1, N6-ethenoadenosine) is a typical fluorescence labeler, and 
introduces the observation approach by the scanning fluorescence microscope which used this molecule as a 
fluorescent probe molecule in this example. 

[0043] It is proved by many enzyme systems that epsilon-adenosine works as a good labeler molecule in 
which the amount of distribution of ATP or ADP is shown in the form (epsilon-ATP and epsilon-ADP) of 
NUKURECHIO. On the other hand, if it thinks as a fluorescent probe molecule, it will become an advantage 
that a fluorescence yield is high, that excitation wavelength does not lap with a nucleic acid or protein, etc., 
when applying to a biological material. Furthermore, fluorescence wavelength and a fluorescence yield have 
the property which moves to a short wavelength side as the maximum wave length of fluorescence becomes 
large, although the polarity of a solvent etc. does not receive change (Japan Scientific Societies Press 
"fluorometry (1933) Kazuhiko Oshita / ******'•). For this reason, when applying to protein etc. by using 
epsilon-adenosine as a fluorescent probe molecule, it is shown that firefly luminescence wavelength can 
serve as whenever [ restraint / of a NUKURECHIODO binding site ], and an environmental viscous index. 
[0044] epsilon-adenosine is available in many fields, such as discernment of the structural change of an 
enzyme based on change of a fluorescence spectrum taking advantage of the above point, the structural 
change near the active center of an actin or a myosin based on observation of energy transfer, and the 
NUKURECHIODO binding site of the green leaf object coupling factor by degree of polarization or 
fluorescence disappearance. Moreover, it has the physical property as shown in the next table 1 , the 
excitation life of SI condition is very long especially, and epsilon-adenosine is 20sec in the water solution of 
pH7.0. It has the life time of fluorescence. Therefore, epsilon-adenosine is used as a fluorescent probe 
molecule, this dyes a biological material, and if it observes using the super resolution microscope using a 
double resonance absorption process, detailed chemical composition analysis of a NUKURECHIODO 
binding site will be attained with resolving power between altitude. Hereafter, this example describes the 
case where epsilon-adenosine is used as a fluorescent probe molecule 
[0045] 
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[0046] First, the principle of the super resolution microscope which used the double resonance absorption 
process in which it was used for this approach, as a premise explaining the observation approach of concrete 
this example is explained. Drawing 6 R> 6 (a) is drawing showing the configuration of the optical system 
which constitutes the microbeam which is the main component of the super resolution microscope using a 
double resonance absorption process. Here, it is lambda 1 from the same point, lambda 2 The light source 1 
to which the spectrum of the light which has wavelength is carried out, and it emits light is assumed. The 
wavelength lambda 1 emitted from this light source 1 , and lambda 2 Light irradiates the aperture 2 which 
has zona-orbicularis structure. The light which escaped from the aperture 2 is lambda 1. lambda 2 By the 
optical system 3 equipped with a condensing location which is different in a wavelength band, it is 
wavelength lambda 1 . It is condensed on the sample side 4 for the purpose of observation, and light is 
wavelength lambda 2. Light irradiates the sample side 4 top in the condition of having been defocused. At 
this time, the sample is carried on the stage in which the 2-dimensional scan within the image formation side 
of optical system 3 and the scan of the direction of an optical axis are possible (un-illustrating). Moreover, 
you may make it scan the beam itself, using a scanning mirror etc. as an approach of scanning a 2- 
dimensional sample by the microbeam. 

[0047] Moreover, the aperture 2 which has the zona-orbicularis structure where it is used here is equipped 
with the following special configurations. That is, although drawing 6 (b) is the front view showing the 
configuration of an aperture 2, the aperture 2 has duplex zona-orbicularis structure of a field Rl (center 
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section) and a field R2 (zona-orbicularis section). Field Rl among duplex zona-orbicularis structures 
Wavelength lambda 1 Although it has sufficient permeability to light, it is wavelength lambda 2. To light, it 
has only very low permeability. On the other hand, it is a field R2. Wavelength lambda 2 Although it has 
sufficient permeability to light, it is wavelength lambda 1. There is a property to have only very low 
permeability to light. 

[0048] The aperture 2 equipped with such a description can be easily manufactured, if a vacuum 
evaporationo technique is used. For example, a zona-orbicularis mask is formed on the quartz plate which 
has high permeability in the large wavelength range including visible and an ultraviolet region, and it is a 
field Rl . Wavelength lambda 1 It has sufficient permeability to light and is wavelength lambda 2. The 
quality of the material which has only very low permeability to light, and dielectric multilayers are vapor- 
deposited, on the other hand, field R2 **** - wavelength lambda 2 light - receiving - sufficient 
permeability - having - wavelength lambda 1 The quality of the material which has only very low 
permeability to light, and dielectric multilayers are vapor-deposited. In addition, it is necessary to choose 
appropriately selection of the quality of the material to vapor-deposit or dielectric multilayers according to 
the wavelength band of the light to be used. 

[0049] Moreover, at drawing 6 (a), it is wavelength lambda 1 . Wavelength lambda 2 The image formation 
pattern on the sample side 4 of light (intensity distribution) is also illustrated notionally. the inside of 
drawing, and a field 5 - wavelength lambda 1 The image formation pattern of pump light is shown. 
Moreover, a field 6 is wavelength lambda 2. It is an image formation pattern and has become what is 
depended on having made it defocus by the aperture 2, i.e., the so-called inside omission pattern. Therefore, 
according to the principle of this invention, it is wavelength lambda 1 as mentioned above. Since, as for the 
part with which the light of wavelength lambda 2 lapped, fluorescence is controlled, a fluorescence field is 
limited to the part of a field 7 (slash section), and it is wavelength lambda 1 . Only a field smaller than the 
field where light is irradiated will emit fluorescence. Thereby, the spatial resolving power of a microscope 
can be raised exceeding the diffraction marginal condition by wavelength. 

[0050] Although it is drawing showing the configuration of the optical system which, on the other hand, 
constitutes the microbeam whose drawing 7 is also the main component of the super resolution microscope 
using a double resonance absorption process, they are wavelength lambda 1 and wavelength lambda 2 here. 
The case where light is emitted from the light sources la and lb in the location from which light differs on 
the same optical axis is shown. Also in this case, it is wavelength lambda 1 . And wavelength lambda 2 The 
light which light irradiated the aperture 2 which has zona-orbicularis structure, and escaped from the 
aperture 2 is lambda 1 . lambda 2 It is condensed on the sample side 4 by the optical system 3 equipped with 
the same condensing location (image formation property) in the wavelength region. At this time, the sample 
is carried like what was shown in drawing 6 (a) on the stage in which the 2-dimensional scan within the 
image formation side of optical system 3 and the scan of the direction of an optical axis are possible (un- 
illustrating). Moreover, it is the same as that of that the configuration of an aperture 2 was also indicated to 
be to drawing 6 (b). However, in the case of the microscope shown in drawing 7 , since light equipment 
itself is in the location where it differs on an optical axis, it is wavelength lambda 2. Light irradiates the 
sample side 4 in the condition of having been defocused, and the same image formation pattern (intensity 
distribution) as what was shown in drawing 6 (a) as a result is formed on the sample side 4. At this time, 
optical system 3 is lambda 1 . lambda 2 Although it is required to have the same condensing location (image 
formation property) in the wavelength field, in current lens engineering, it can design, if optical system with 
the lens configuration of two or more sheets is used, and the catoptric system which chromatic aberration 
does not generate theoretically may be used. 

[0051] Next, the concrete system configuration Fig. of the scanning fluorescence microscope used in order 
to perform the observation approach of this example is shown in drawing 8 . Here, the system which 
combined two sets of Nd:YAG laser 1 1 and dye laser 12 and 13 as the light source is considered as a 
fluorescent probe molecule supposing epsilon- adenosine. The 1 st coloring matter laser system is dye laser 
12 and BBO. It consists of a 2 double wave oscillator 14 which is a crystal. Nd: — 3 time wave (355nm) of 
YAG laser 1 1 the dye laser 12 which considers as excitation light and uses a coumarin as a medium — 400- 
600nm the light of a wavelength field is oscillated — making — further — 2 double wave oscillator 14 — this 
light — 200-300nm It changes into the light of a wavelength field, this light — epsilon-adenosine — ground 
state SO from —SI It is excited by the condition. 

[0052] Moreover, Nd: It branches with a half mirror 15 and let the 3 time wave of YAG laser 1 1 be the 
excitation light of the dye laser 13 as 2nd coloring matter laser system. It is 400-600nm by choosing a 
coumarin also as a solvent of dye laser 13 like dye laser 12. The light of a wavelength field is oscillated. To 
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this wavelength field, it is SI . They are 6 membered-ring molecules of a condition S2 It is SI also about 
epsilon-adenosine which contains 6 membered-ring molecules since the resonance wavelength excited in the 
condition exists (97 H. Kandori, et.al.J.Phys.Chem. 9664 (1993)). A condition to S2 It can excite in the 
condition. In addition, two mirrors 16 and 17 are formed in the optical path according to which dye laser 13 
is arranged. 

[0053] Thus, the light of two oscillated colors is doubled on the same optical axis with a dichroic mirror 1 8. 
The light of two compounded colors is made to condense with the 1st condenser lens 19 of a two-wave 
band, and the aperture 20 which has zona-orbicularis structure is irradiated. The configuration of this 
aperture 20 is the same as that of the aperture 2 shown in drawing 6 (b). Moreover, when color correction of 
the condenser lens 19 of a two-wave band is carried out in this two-wave band at this time, in order to 
reduce the laser noise by the unnecessary diffracted light and unnecessary dispersion, it is desirable to 
arrange the spatial filter 21 as a pinhole in the condensing location of the 1st condenser lens 19. 
[0054] The flux of light by which the spectrum was carried out by the aperture 20 is condensed on the 
biological material 24 currently laid on the stage 23 which can be scanned in the direction of an arrow head 
of drawing with the 2nd condenser lens 22 of the two-wave band which consists of image formation lens 
22a and objective lens 22b. The fluorescence (wavelength lambda 3) which epsilon-adenosine in a 
biological material 24 emits is the wavelength lambda 1 arranged between image formation lens 22a and 
objective lens 22b, and lambda 2. Light is penetrated and it is wavelength lambda 3. It is reflected with the 
dichroic mirror 25 which reflects light, and is detected by the photograph mull 27 through the band pass 
filter 26 which penetrates only fluorescence. At this time, the 3rd condenser lens 28 is arranged between a 
dichroic mirror 25 and the PANDO pass filter 26, a pinhole 29 is arranged in the condensing location of this 
3rd condenser lens 28 again, and it gets down, and is wavelength lambda 3. Only that to which fluorescence 
penetrated the pinhole 29 will be detected by the photograph mull 27. 

[0055] In order to attain the so-called confocal observation of it since the scanning fluorescence microscope 
used in this example is constituted in this way, and to have resolution also in the depth direction (the 
direction of an optical axis), three-dimensions observation is attained. In addition, since a more effective 
signal is detectable by setting up the magnitude of the path of said pinhole 29 appropriately, it is S/N. 
Improvement in a ratio can be aimed at. Moreover, in order to scan a stage 22 by the below-mentioned 
approach down the stage 23, the photograph mull 30 is formed. 

[0056] By the way, in order to form the image formation pattern (intensity distribution) of the light of each 
wavelength in a sample side so that it may become being the same as that of the thing of the microscope 
shown in drawing 6 (a), you may constitute so that it may have a condensing location which is different for 
every wavelength in the 2nd condenser lens 22 of a two-wave band. Moreover, when [ like / (chromatic 
aberration is amended) ] the 2nd condenser lens 22 condenses the light of two different wavelength in the 
same location, the 1 st condenser lens 1 9 may be equipped with the function of chromatic aberration, the 
condensing location of the laser light of each wavelength may be shifted, and you may change into the 
condition that it is shown in drawing 7 . However, in the case of the latter, since the condensing locations of 
each laser light by the 1st condenser lens 19 differ, a spatial filter 20 cannot be arranged in a condensing 
location. 

[0057] Moreover, Nd which has a comparatively long pulse for about 7ns as the excitation light source in 
this example: Although YAG laser 1 1 is used, since epsilon-adenosine as a fluorescent probe molecule has 
the still longer life time of fluorescence for about 20ns, it is satisfactory. Furthermore, in this example, for 
example, the titanium sapphire laser other than the light source which combined Nd: YAG laser 1 1 and dye 
laser 12 and 13 may be used, and the semiconductor laser of CW (continuous oscillation) can also be used. 
Moreover, wavelength adjustable optical parametric oscillator used well recently (OPO) Laser system is also 
employable. It is not necessary to say that it is naturally possible to make laser system based on the titanium 
sapphire laser of the mode locking of the short pulse for 1 or less ns or Nd:YAG laser into the light source. 
[0058] Moreover, in order to pile up two waves of light of the light source spatially about an aperture 21, the 
thing equipped with zona-orbicularis structure was adopted, but since what is necessary is just the structure 
which an optical pupil separates wavelength-wise and spatially and can penetrate fundamentally, the coat of 
the quality of the material or dielectric multilayers vapor-deposited by the aperture 2 shown on the front face 
of the 2nd condenser lens 22 at drawing 6 (b), for example may be carried out. 

[0059] Here, in the observation approach of this example, the fluorescence control ratio (Fl / F2) at the time 
of choosing epsilon-adenosine as a fluorescent probe molecule is calculated by the above-mentioned 
formula (10). They are six membered-rings SI A condition to S2 Absorption cross section sigmal2 when 
exciting in the condition are 10-17 cm2. It is extent (97 H. Kandori, et.al.J.Phys.Chem. 9664 (1993)). And 
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they are 7ns and photon flux about the pulse width of the dye laser 12 and 13 which is the light source (400- 
600nm field in wavelength lambda2 : this case) for controlling fluorescence 5x1025 photons/sec/cm2 If it 
carries out, a fluorescence control ratio will be set to 0.03. That is, the fluorescence intensity of the part by 
which the light of wavelength lambda 2 was irradiated will be controlled by 3/100 of the part by which it is 
not irradiated. Moreover, although it is equivalent to 25 MW/cm2 when the value of said photon flux is 
changed into laser reinforcement, the fluorescence microscope of a laser scanning-type using current and an 
off-resonance two-photon absorption process is put in practical use. However, in order that laser 
reinforcement may also attain to number TW/cm2 in the case of this microscope (Kkong, 
et.al.Opt.Lett.15,135 (1997)), as compared with this, the reinforcement of the laser in the case of this 
example is understood that it is low 4 or more figures, and the damage to a sample is also far small. 
[0060] Drawing 9 is a system chart of an electric system which ****s to the microscope system shown in 
drawing 8 . In here, the photograph mull 30 acts as the monitor of the light from each laser light source, and 
the photograph mull 27 acts as the monitor of the fluorescence from a sample 24. Although the output signal 
from the photograph mull 27 becomes data which are 1 pixel of the fluorescence image of a sample 24 
fundamentally, it acts as the monitor of the quantity of light of the light which penetrated the sample 24 in 
every shot of the laser light as illumination light. 

[0061] Moreover, the whole system of this microscope system is controlled by the personal computer 31. 
This personal computer 3 1 incorporates the signal from two photograph mull 27 and 30, and performs drive 
control of the stage 23 in which an oscillation and sample 24 of Nd:YAG laser 1 1 are laid. All the timing of 
a system is based on the clock of a personal computer 3 1 , and carries out dividing of this clock with a 
counting-down circuit 32 to the frequency in which laser oscillation is possible. Delay and wave-like 
amendment are carried out for the clock signal by which dividing was carried out here with gate - and - 
delay generator 33, it considers as the Q switch signal and flash lamp signal for laser control, and Nd:YAG 
laser 1 1 is controlled. A current / electrical-potential-difference conversion is carried out by pre amplifier 34 
and 35, and the output signal from two photograph mull 27 and 30 is further stored in the frame memory of 
a personal computer 3 1 as numeric data by A/D converters 36 and 37. 

[0062] Moreover, the full synchronization is carried out with luminescence of laser as the timing of 
incorporation controlled by the output signal of gate - and - delay generator 33 and shown in drawing 1 
thru/or 5 to A/D converters 36 and 37 of the output signal from the photograph mull 27 and 30, and the 
personal computer 31 of data. Moreover, a personal computer 31 also performs control of a stage 23, it 
synchronizes luminescence of laser, and incorporation of data, and can be scanned now two dimensions. 
Thus, the generated image data is outputted by CRT38 or the video printer 39. 

[0063] As mentioned above, although the example using epsilon-adenosine as a fluorescent probe molecule 
was shown, in this example, other matter may be used as a fluorescent probe molecule. For example, the 
molecule shown below all has the very long life time of fluorescence and a large fluorescence yield ' 
including six membered-rings or a double bond, and can apply them to the super resolution microscope 
using a double resonance absorption process. 

[0064] 4-Fluoro-7-sulfamoylbenzofurazan:3,6-Bis(dimethylamino)-10-dodecylacridiniumbromide:4- 
Benzylamino-7-nitrobenzofurazan: 4-Azidofluorescein diacetate,5,6-Dimethoxy-2- (4- 
hydrazinocarbonylphenyl)benzothiazole:3-Bromomethyl,6,7-dimethoxy- 1 -methyl- 1 ,2-dihydroquinoxaline- 
2-one : 4-Bromoethyl-7-methoxycoumarin:N-[- 4- (it dimethoxybenzene(s) 6-Dimethylamino-2- 
benzofurany]maleimide: 1 , 2-Diamino-4, and 5-) dihydrochloride: 2, 2'-Dihydroxy-6, and 6 '-dinaphthyl 
disulfides -Chlorocarbonyl-6, 7-dimethoxy-l-methyl-2(lH)-quinoxalinone:2-2'-Dithiobis (1- 
aminoaphthalene), Fluorescein-4-isothiocyanate:4-Amino-3-penten-2-one:4-(4-Methoxybenzylamino)-7- 
nitrobenzofurazan:N-[4- ]maleimide: 1 , 2-Diamino-4, and 5-methylenedioxybenzene:N-(9-Acridinyl) 
maleimide : (5, 6-Methylenedioxy-2-benzofuranyl) 4-Fluoro-7-nitrobenzofurazan, 4-Chloro-7- 
nitrobenzofurazan:(S)-(-)-l - (2) [ 3-Napthalenedicarboximidyl fluoride:2-] (5-Chlorocarbonyl-2-oxazolyl) - 
5, 6-methylenedioxybenzofuran:4-Chloro-7-sulfobenzofurazan, ammonium salt: 4-Fluoro-7- 
sulfobenzofurazan, ammonium salt:Sulforthodamine 101 acid chloride:4-[4-(Dimethylamino) phenylazo] 
phenylisothiocyanate:3 and 5-Dinitrobenzoyl chloride: 5- (4-Dimethylaminophenyl) -2, 4-pentadienal:l, 3- 
Diphenyl-2-thiobarbituric acid:0-(4-Nitrobenzyl)-N, and N'-diisopropylisourea:0- hydroxylamine, 
hydrochloride^, N, and N'-Triethyl-N'-|>F-(N-succinimidyloxycarbonyl) pentyl]-9-cyanopyronine (4- 
Nitrobenzyl) chloride:N, N, and N'-Triethyl-N'- {5-[N"- piperazinocarbonyl]pentyl}9-cyanopyronine 
chloride:2, (2-maleimidoethyl) 4'-Dibromoacetophenone:N-Succinimidyl-4-nitrophenylacetate : [0065] 
0,0'-Bis (2-aminophenyl)ethyleneglycol-N,N,N*,N'-tetraacetic-acid,tetraapotassium,hydrate:0,0 , -Bis(2- 
aminophenyl)ethyleneglycol-N, N,N',N'-tetraacetic acid,tetraacetoxymethyl ester:0,0'-Bis (2-amino-5- 
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fluorophenoxy)ethyleneglycol-N, N,N',N'-tetraacetic acid, tetraapotassium, hydrate: O, O' - Bis 
ethyleneglycol-N, N, N', N'-tetraacetic acid, tetraacetoxymethyl ester:N, N, N', N'-Tetrakis (2-amino-5- 
fluorophenoxy) (2-pyridylemethyl) ethylenediamine:l-[2-amino-5- (2 --) 7-dichloro-6-hydroxy-3-oxy-9- 
xantheny]-2-(2-Amino-5-methylphenoxy) ethane-N, N, N', N'-tetraacetic acid:l-[2-Amino-5- ]-2-(2-amino- 
5-methylphenoxy) ethane-N, N, N', N'-tetraacetic acid, (2 7-dichloro-6-hydroxy-3-oxy-9-xantheny) 
pentaacetoxymethyl es tar: 1 -[6-Amino-2-(5-carboxy-2-oxazolyl)-5-benzofuranyloxy]-2-(2-amino-5- 
methylphenoxy)ethane-N,N,N',N , -tetraacetic acid,pentapotassium salt: l-[6-Amino-2-(5-carboxy-2- 

oxazolyl)-5-benzofuranyloxy]-2-(2-amino-5-methylphenoxy)ethane-N,N,N',N , -tetraacetic acid and 
pentaacetoxymethyl ester: 1 -[6-Amino-5-(6-carboxy-2-indolyl) phenoxy]-2-(2-amino-5-methylphenoxy) 
ethane-N, N, N', and N' -tetraacetic acid and pentapotassium salt:l-[6-Amino-5-(6-carboxy-2-indolyl) 
phenoxy]-2-(2-amino-5-methylphenoxy) ethane-N, N, N, and N' -tetraacetic acid and pentaacetoxymethyl 
ester - : - eight - Amino - two - [- two - amino - five - methylphenoxy - methyl --] - six - 
methoxyquinoline-N - N - N - ' - N - 1 - tetraacetic - tetrapotassium salt - : - eight - Amino - two - [(2- 
amino-5-methylphenoxy) - methy ~ one --] - six - methoxyquinoline-N - N ~ N - ' - N - ' - tetraacetic ~ 
tetraacetoxymethyl ester: l-[ (2-Amino-5- 0) [ 3-dimethylamino-6-dimethylammonio-9-xanthenyl]-2-(2- 
amino-5-methylphenoxy) ethane-N, N, N, ] [ N'-tetraacetic ] acid, chloride: l-[ (2-Amino-5- ()) [ 3- 
dimethylamino-6-dimethylammonio-9-xanthenyl]-2-(2-amino-5-methylphenoxy) ethane-N N N' ] [ N'- 
tetraacetic ] acid, tetraacetoxymethyl ester, chloride:2'.7'-Bis(carboxyethyl)-4 or 5-carboxyfluoreescein: 
[0066] 3'-0-Acetyl-2',7'-bis (carboxyethyl)-4 or 5-carboxyfluorescien,diacetoxymethyl-ester:8-Amino-2- 

(trans-2-ammostyryl)-6-methoxyquinoline-N,N,N',N'-tetraaceticacid,tetrapotassiumsalt:8-Amino-2-(trans- 
2-aminostyryl)-6-methoxyquinoline-N,N,N',N'-tetraacetic acid and tetraacetoxymethyl ester:4 and 4'-Bis[- 
{-- 6-[N, N-bis(2-hydroxyethyl) amino]-4-phenylamino- 1, 3, 5-triazin-2-yl}amino]-2 and 2' - 
stilbenedisulfonic acid, disodium salt:4.4' - Bis[ {- 6-[N, N-diethylamino]-4-phenylamino- 1, 3, 5-triazin-2- 
yl}amino]-2, and 2*-stilbenedisulfonic acid - disodium salt:4, 4'-Bis[(6-methoxy-4-phenylamino- 1, 3, 5- 
triazin-2- yl) amino]-2, 2'-stilbenedisulfonic acid, and disodium salt: 1, 3-Bis propane, 1- (1-pyrenyl) (4- 
Tnmethylammoniumphenyl)-6-phenyl-l, 3, 5-hexatrieneiodide:N-[3-(l, 5-Disulfonaphtyl)]-N'-[4-(2, 2, 6, 
and 6-tetramethylpiperidine-N-oxide) thiouurea, and disodium salt:N-Ethoxycarbonylmethyl-6- 
methoxyquinolinium promide:6-Methoxy-N-(3-sulfopropyl) quinolinium, monohydrate:5-or-6- (N- 
Succimmidyloxycarbonyl)-3' and 6 ~ '-diacetylfluorescein:5-or-6-(N-Succiniumidyloxycarbonyl)-4' and 5 '- 
diamethyl-3', 6'-0 - 0'-diacetylfluorescein:5-or-6-(N-Succiniumidyloxycarbonyl)-4', 5'-dichloro-3', 6' - O 
O' - diacetylfluorescein: [0067] 3,6-bis-dimethylaminoacridine:9-aminoacridine:9-(4-diethylamino-' 
methylbutylamino)-3-chloro-7-methoxyacridine:l-anilinonaphthalene-8-sulfonate:N-methyl-2- 
anilinonaphthalene-6-sulfonate:2-p- toluidinyl-naphthalene-6-sulfonate:12(9-anthroyloxy)stearic- 
acid:teramethyldiaminodiphenylketoimine-hydrochloride: 7-chloro-4-dimethylamino- 1 ,4,4a,5,5a,6, 11,12a- 
octahydro-3,6,10,12,12a-pentahydroxy:cyanine-dyes:l,l'-dihexyl-2, 2'-oxacarbocyanine: 3, 3*- 
dipropylthiadicarbocyanine: 5-[ () [ 3-sulfopropyl-2] (3H)-benzoxazolylidene-2-butenylidene] -1, 3-dibutyl- 

2- thiobarbituricacid:5-dimethylaminonaphthalene-l -sulfonamide : dansylamino-ethyltriphosphate: l-(5- 
dimethylaminonaphthalene-l-sulfonamide)-3-N, N, -dimethyaminopropane:l- (5- 

dimethylaminonaphthalene- 1 -sulfonamido)-propane-3-trimethlammonium:(N-dansyl)-aminoalkyl- Beta-D- 
galactopyranoside: Epsilon-dansyl-L-lysine : N6-ethennoadenosine: dansylphosphaidyl-ethanolamine: 1 and 
6-diphenyl- 1, 3, and 5-hexatriene:2' - 4', 5', and 7'-tetrabromofluorescein: 1 - 2 7-diamino-9- 
phenylphenanthrium-10-ethyl-bromide:9-(o-carboxyphenyl)-6-hydroxy-3 H-xanthen-3-one:[0068] 7-amino- 

3- pyrazolo (Beta-D-ribrofuranosyl) pyrimidine: (4, 3-d) 4-benzoylamido-4 - '-aminostilbene-2-2' - 
disulfonate:l-acyl-2-[N- (4-nitrobenzo-2-oxa- 1 -) 3-diazolylaminocaproyl]phosphatridylcholin e:beta- 
naphthyltriphosphat e:oxonol dye:bis[3-phenyl-5-oxoisoxazol-4-yl] pentamethineo xonol:bis[l and 3- 
dibutylbarbituric-acid (5)] pentamethineoxonol: alpha(9, 11,13, 1 5-cis.trans, trans, cis) octadecatetraenoic 
Acid:beta It all(s). 9, 1 1, 13, and 15- transoctadecateraenoic acid:perylene:N-phenyl-l- 
napthylamine:pyrene:2, 3-dimethyl-3, 7-diamino-5-phenylphenazium:4-phenylspro[furan-2 (3H), l'-fiitalan] 
-3 and 3'-dione:o-phthalic dicarboxaldehyde:l-dimethylaminonaphthalene-5-sulfonyl chloride:flurorescien 
isothiocyanate: 7-chloro-4-nitrobenzo-2-oxal, 3-diazole:N-dansyl aziridine:5-(iodoacetoamidoethyl) amino- 
naphthalene- 1 -sulfonate : 5-iodoacetamido fluorescein^- maleimide:N-(7-dimethylamino-4- 
methylcoumarynul) maleimide:N-(3-pyrene) maleimide:eosin-5-i (l-anilinonaphthyl-4) 
odoacetamide:fluorescein mercuty- acetate: 2-[4*(2"-iodoacetamido) pheyl] aminonaphthalene-6-sulfonic 
acid: [0069] among these, o-phthalaldehyde (o-phthalic dicarboxaldehyde) etc. - since the strong 
fluorescence intensity stabilized when it was in the solution of pH 6-11.5 is maintained, many fluorescent 
probes can form a pixel with the stable signal strength, and can expect a good microscope image. Therefore, 
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if the dyed sample is dipped and measured in the buffer solution of pH 6-1 1.5, the high-definition image 
which harnessed the advantage of this invention enough will be obtained. 

[0070] 2nd example drawing 10 is drawing showing the configuration of the scanning fluorescence 
microscope used by the observation approach of this example. In addition to the configuration of the 
microscope which showed the scanning fluorescence microscope shown here to the 1 st example, two 
polarizers 41 and 42 are arranged at the injection side of 2 double wave oscillator 14 and dye laser 13, 
respectively. Thus, the plane of polarization of the laser light oscillated from two sets of dye laser can be 
controlled now independently by having polarizers 41 and 42, respectively. And since there is a correlation 
with strong plane of polarization of light and direction of luminous intensity distribution of the molecule 
which a sample 24 is dyed, when each plane of polarization of the light of two wavelength and the direction 
of orientation of said molecule make a specific include angle, the information on spatial orientation 
distribution of a sample 24 is acquired from change of extent of disappearance of fluorescence by using that 
a double resonance absorption process arises. 

[007 1 ] In case the light of two wavelength is irradiated on a sample 24 at coincidence, specifically, the plane 
of polarization of each laser light is set up by making two polarizers 41 and 41 penetrate. Since the plane of 
polarization of two laser light supports the spatial orientation of the molecule which a sample 24 is dyed at 
this time, only when specific polarization conditions are fulfilled, double resonance absorption is produced 
strongly and the fluorescence from said molecule which carried out orientation in the specific direction 
corresponding to this disappears. From the decrement of this fluorescence, analysis of the condition of the 
space orientation of the sample 24 to observe can be performed. Thus, in addition to super resolution nature, 
space orientation analysis of the organization of a sample can also be performed by the observation 
approach by this example. 

[0072] As explained above, the observation approach of the microscope of this invention was combined 
with the description indicated by the claim, and is equipped also with the description as shown in (1) - (10) 
below. 

[0073] (1) The observation approach of the microscope according to claim 1 characterized by using the 
molecule which has a double bond for dyeing of a sample. 

[0074] (2) The observation approach of the microscope according to claim 1 characterized by using the 
molecule which includes one at least 6 membered-rings as a chemical group for dyeing of a sample. 
[0075] (3) The observation approach of the microscope according to claim 1 characterized by using any of 
the molecule shown below they are, and dyeing a sample. 

4- Fluoro-7-sulfamoylbenzofurazan:3,6-Bis(dimethylamino)-10-dodecylacridinium bromide:4-Benzylamino- 
7-nitrobenzofurazan: 4-Azidofluorescein diacetate,5,6-Dimethoxy-2- (4-hydrazinocarbonylphenyl) 
benzothiazole:3-Bromomethyl,6,7-dimethoxy-l-methyl-l,2-dihydroquinoxaline-2-one : 4-Bromoethyl-7- 
methoxycoumarin:N-[— 4- (it dimethoxybenzene(s) 6-Dimethylamino-2-benzofurany]maleimide:l, 2- 
Diamino-4, and 5-) dihydrochloride: 2, 2 , -Dihydroxy-6, and 6 ? -dinaphthyl disulfide: 3 -Chi orocarbonyl-6, 7- 
dimethoxy- 1 -methyl-2(l H)-quinoxalinone:2-2'-Dithiobis (1 -aminoaphthalene), Fluorescein-4- 
isothiocyanate:4-Amino-3-penten-2-one:4-(4-Methoxybenzylamino)-7-nitrobenzofurazan:N-[4- ] 
maleimide:l, 2-Diamino-4, and 5-methylenedioxybenzene:N-(9-Acridinyl) maleimide : (5, 6- 
Methylenedioxy-2-benzofuranyl) 4-Fluoro-7-nitrobenzofurazan, 4-Chloro-7-ni1xobenzofurazan:(S)-(-)-l - 
(2) [ 3-Napthalenedicarboximidyl fluoride:2-] (5-Chlorocarbonyl-2-oxazolyl) -5, 6- 

methylenedioxybenzofuran:4-Chloro-7-sulfobenzofurazan, ammonium salt: 4-Fluoro-7-sulfobenzofurazan, 
ammonium salt:Sulforthodamine 101 acid chloride:4-[4-(Dimethylamino) phenylazo] 
phenylisothiocyanate:3 and 5-Dinitrobenzoyl chloride: 5- (4-Dimethylaminophenyl) -2, 4-pentadienal:l, 3- 
Diphenyl-2-thiobarbituric acid:0-(4-Nitrobenzyl)-N, and N'-diisopropylisourea:0- hydroxylamine, 
hydrochloride^, N, and N'-Triethyl-N f -[N-(N-succinimidyloxycarbonyl) pentyl]-9-cyanopyronine (4- 
Nitrobenzyl) chloride:N, N, and N'-Triethyl-N'- {5-[N"- piperazinocarbonyl]pentyl}9-cyanopyronine 
chloride:2, (2-maleimidoethyl) 4'-Dibromoacetophenone:N-Succinimidyl-4-nitrophenylacetate:0 and O'-Bis 
(2-aminophenyl) ethyleneglycol-N, N, N 1 , N'-tetraacetic acid, tetraapotassium, hydrate:0, 0'-Bis(2- 
aminophenyl) ethyleneglycol-N, N, 1ST, N'-tetraacetic acid, and tetraacetoxymethyl estenO, O' - Bis 
ethyleneglycol-N, (2-amino-5-fluorophenoxy) N, N', and N'-tetraacetic acid, tetraapotassium, hydrate: O, O' 
- Bis ethyleneglycol-N, N, N', N'-tetraacetic acid, tetraacetoxymethyl estenN, N, N', N'-Tetrakis (2-amino-5- 
fluorophenoxy) (2-pyridylemethyl) ethylenediamine:l-[2-amino-5- (2 — ) 7-dichloro-6-hydroxy-3-oxy-9- 
xantheny]-2-(2-Amino-5-methylphenoxy) ethane-N, N, N', N'-tetraacetic acid:l-[2-Amino-5- ]-2-(2-amino- 

5- methylphenoxy) ethane-N, N, N', N'-tetraacetic acid, (2 7-dichloro-6-hydroxy-3-oxy-9-xantheny) 
pentaacetoxymethyl estar: 1 -[6-Amino-2-(5-carboxy-2-oxazolyl)-5-benzofuranyloxy]-2-(2-amino-5- 
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methylphenoxy) ethane-N, N, N 1 , N'-tetraacetic acid,pentapotassium salt:l-[6-Amino-2-(5-carboxy-2- 
oxazolyl)-5-benzofuranyloxy]-2-(2-amino-5-methy^ 

acid,pentaacetoxymethyl ester: 1 -[6-Amino-5-(6-carboxy-2-indolyl)phenoxy]-2-(2-amino-5- 
methylphenoxyethane-N, N, N', and N'-tetraacetic acid and pentapotassium salt:l-[6-Amino-5-(6-carboxy-2- 
indolyl) phenoxy]-2-(2-amino-5-methylphenoxy) ethane-N, N, N', and N' -tetraacetic acid and 
pentaacetoxymethyl ester — : — eight - Amino - two - [— two - amino - five - methylphenoxy -- methyl — ] - 
six - methoxyquinoline-N — N — N — 1 — N - 1 - tetraacetic — tetrapotassium salt — : -- eight - Amino - two - 
[(2-amino-5-methylphenoxy) — methy - one --] - six - methoxyquinoline-N ~ N ~ N -- ' ~ N -- ' - 
tetraacetic — tetraacetoxymethyl ester: l-[ (2-Amino-5- ()) [ 3-dimethylamino-6-dimethylammonio-9- 
xanthenyl]-2-(2-amino-5-methylphenoxy) ethane-N, N, N', ] [ N'-tetraacetic ] acid, chloride: l-[ (2-Amino-5- 
0) [ 3-dimethylamino-6-dimethylammonio-9-xanthenyl]-2-(2-amino-5-methylphenoxy) ethane-N, N, N', ] 
[ N'-tetraacetic ] acid and tetraacetoxymethyl ester — chloride: 2\ 7'-Bis(carboxyethyl)-4 or 5- 
carboxyfluoreescein:3'-0-Acetyl-2', 7'-bis(carboxyethyl)-4 or 5-carboxyfluorescien, diacetoxymethyl 
ester:8-Amino-2-(trans-2-aminostyryl)-6-methoxyquinoline-N, N, N', and N'-tetraacetic acid and 
tetrapotassium salt:8-Amino-2-(trans-2-aminostyryl)-6-methoxyquinoline-N, N, N', N'-tetraacetic acid, and 
tetraacetoxymethyl ester:4 and 4'-Bis[- {-- 6-[N, N-bis(2-hydroxyethyl) amino]-4-phenylamino- 1, 3, 5- 
triazin-2-yl}amino]-2, and 2' -stilbenedisulfonic acid, disodium salt:4.4' - Bis[ {-- 6-[N, N-diethylamino]-4- 
phenylamino- 1, 3, 5-triazin-2-yl}amino]-2, and 2'-stilbenedisulfonic acid — disodium salt:4, 4'-Bis[(6- 
methoxy-4-phenylamino- 1, 3, 5-triazin-2- yl) amino]-2, 2'-stilbenedisulfonic acid, and disodium salt: 1, 3- 
Bis propane, 1- (1-pyrenyl) (4-Trimethylammoniumphenyl)-6-phenyl-l, 3, 5-hexatrieneiodide:N-[3-(l, 5- 
Disulfonaphtyl)]-N'-[4-(2, 2, 6, and 6-tetramethylpiperidine-N-oxide) thiouurea, and disodium salt:N- 
Ethoxycarbonylmethyl-6-methoxyquinolinium promide:6-Methoxy-N-(3-sulfopropyl) quinolinium, 
monohydrate:5-or-6- (N-Succinimidyloxycarbonyl)-3' and 6 — '-diacetylfluorescein:5-or-6-(N- 
Succiniumidyloxycarbonyl)-4' and 5 '-diamethyl-3', 6'-0 — O' - diacetylfluorescein: 5-or-6- 6-bis- 
dimethylaminoacridine: (N-Succiniumidyloxycarbonyl)-4' and 5 '-dichloro-3 f , 6'- O and O'- 
diacetylfluorescein:3 — 9-aminoacridine: Nine - (4-diethylamino-methylb) utylamino)-3-chloro-7- 
methoxyacridine:l-anilinonaphthalene-8-sulfonate:N-methyl-2-anilinonaphthalene-6-sulfonate: 2-p- 
toluidinyl-naphthalene-6-sulfonate:12(9-anthroyloxy)^^ 

hydrochloride:7-chloro-4-dimethylamino-l, 4, 4a, 5, 5a, 6 and 11, 12 a-octahydro -3, 6, 10 and 12, and 12 a- 
pentahydroxyxyanine dyes: 1 T-dihexyl-2, 2' - oxacarbocyanine: 3, 3'-dipropylthiadicarbocyanine:5-[(3- 
sulfopropyl-2(3H)-benzoxazolylidene) -2-butenylidene]-l, and 3-dibutyl-2-thiobarbituric acid: 5- 
dimethylaminonaphthalene- 1 -sulfonamide:dansylamino-ethyltriphosphate: 1 -(5-dimethylaminonaphthalene- 
l-sulfonamide)-3-N, N and -dimethyaminopropane:l-(5-dimethylaminonaphthalene-l-sulfonamido)- 
propane-3-trimethlammonium:(N-dansyl)-aminoalkyl- beta-D-galactopyranoside: Epsilon-dansyl-L-lysine : 
N6-ethennoadenosine: dansylphosphaidyl-ethanolamine: 1 and 6-diphenyl- 1, 3, and 5-hexatriene:2' — 4\ 5\ 
and 7 , -tetrabromofluorescein:l — 2 7-diamino-9-phenylphenanthrium-10-ethyl-bromide:9-(o- 
carboxyphenyl)-6-hydroxy-3 H-xanthen-3-one:7-amino-3- pyrazolo (Beta-D-ribrofuranosyl) pyrimidine: (4, 
3-d) 4-benzoylamido-4 — , -aminostilbene-2-2 t -disulfonate:l-acyl-2-[N- (4-nitrobenzo-2-oxa-l — ) 3- 
diazolylaminocaproyl]phosphatridylcholin e:beta-naphthyltriphosphat e:oxonol dye:bis[3-phenyl-5- 
oxoisoxazol-4-yl] pentamethineo xonol:bis[l and 3-dibutylbarbituric-acid (5)] pentamethineoxonol: alpha(9, 
11, 13, 15-cis. trans, trans, cis) octadecatetraenoic Acid:beta It all(s). 9, 11, 13, and 15- 
transoctadecateraenoic acid:perylene:N-phenyl-l-napthylamine:pyrene:2, 3-dimethyl-3, 7-diamino-5- 
phenylphenazium:4-phenylspro[furan-2 (3H), l'-futalan] -3 and 3'-dione:o-phthalic dicarboxaldehyde:l- 
dimethylaminonaphtiialene-5-sulfonyl chloride: flurorescien isothiocyanate: 7-chloro-4-nitrobenzo-2-oxal, 3- 
diazole:N-dansyl aziridine:5-(iodoacetoamidoethyl) amino-naphthalene- 1 -sulfonate : 5-iodoacetamido 
fluorescein:N- maleimide:N-(7-dimethylamino-4-methylcoumarynul) maleimide:N-(3-pyrene) 
maleimide:eosin-5-i (l-anilinonaphthyl-4) odoacetamide: fluorescein mercuty-acetate: 2-[4'(2 ,? - 
iodoacetamido) pheyl] aminonaphthalene-6-sulfonic acid: [0076] (4) The observation approach of a 
microscope given in claims 1 and 2 or the above (1) thru/or any of (3) they are. [ which is characterized by 
making irradiation time to the sample of two waves of light shorter than the life time of fluorescence of the 
molecule which the sample is dyed ] 

[0077] (5) The observation approach of a microscope given in claim 1 thru/or 3 or the above (1) thru/or any 
of (4) they are. [ which is characterized by making it irradiate said two waves of light in a sample at 
coincidence ] 

[0078] (6) Said wavelength lambda 2 Before irradiating light, it is said wavelength lambda 1 . The 
observation approach of a microscope given in claim 1 thru/or 3 or the above (1) thru/or any of (5) they are. 
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[ which is characterized by making it the exposure of light completed ] 

[0079] (7) Said wavelength lambda 2 It is the above lambda 1 about the irradiation time of light. The 
observation approach of a microscope given in claim 1 thru/or 3 or the above (1) thru/or any of (6) they are. 
[ which is characterized by making it longer than the irradiation time of the light of wavelength ] 
[0080] (8) after the exposure of the light of two wavelength is completed by the time of day which detects 
fluorescence — it is — having made — the observation approach of a microscope given in claim 1 thru/or 3 or 
the above (1) thru/or any of (7) they are. [ which is characterized by things ] 

[0081] (9) The observation approach of a microscope given in claim 1 thru/or 3 or the above (1) thru/or any 
of (8) they are. [ which is characterized by using a molecule with the life time of fluorescence longer than 
Ins for dyeing of a sample ] 

[0082] (10) The observation approach of a microscope given in claim 1 thru/or 3 or the above (1) thru/or 
any of (9) they are. [ which is characterized by observing the dyed sample in the solution of pH 6-1 1.5 ] 
[0083] 

[Effect of the Invention] As mentioned above, according to the observation approach of the microscope of 
this invention, the microscope image of the sample which has high spatial resolving power is obtained by 
illuminating the dyed sample by the light of two or more wavelength. 

[Translation done.] 
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use of this translation 



1 .This document has been translated by computer. So the translation may not reflect the original precisely 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1] 






[Drawing 2 ] 
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[Drawing 7] 






[Drawing 3] 
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[Drawing 4] 
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[Drawing 6] 
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[Drawing 5] 
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[Drawing 10] 
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[Drawing 14] 
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[Drawing 16] 
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